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FOREWORD

One of the most popular and widely quoted publications from

ERIC Clearinghouse on Information Resources has been The
Systematic_Development of Instruction: An Overview and Basic
Guide to the Literature, by Twelker, Ur ck, and Buck 059 629).
Tt was published in 1972. ‘ . .

Association for Educational Communications
and Technology (AECT); the Journal of Instructional Develo ment is
in its fourth volume; and personnel are being prepared for
professional careers in the field. It seemed appropridte, therefore, to
assess once again the state-of-the-art in the area of instructional |
development. .

When Professor Kent Gustafson proposed that ERIC/IR publish
an updated review of the 1972 monograph, we asked him if he would
i ntemporary statement, but also as a more
substantive piece. which would compare instructiona] development
models, the sine qua non for all people working in this area,
agreed to do it. !
L]
A
This Information Analysis Product offers a comprehensive group
of models and places them in a useful context. It s current; it is
specific. We hope that it will serve the field well, as did its
predecessor, : :

Donald P. Ely
Director
ERIC/IR
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‘Purpose -

The primary purpose of this ERIC paper is to update and expand
on an original paper by Twelker et al. (1972, ED 059 629) on the topic | '
of instructional development (ID) models. In the years since the
Twelker paper there has been a virtual flood of ID models appearing in
the literature. It seems everyone has discqvered the joy of creating
his/her own model of the instructional development process and having
it appear in print. .

h ~ .

While the number of models has been rapidly expanding the real
£Question, relates to whether the knowledge and quality of ID effort
-have been similarly expanding. This fluestion is easily answered: the

answer is no, However, the reasons for the appearance of so many
models are more complex-and)fill be considered in this monograph.-

A second purpose of this paper.is to present a taxonomy which
may prove helpful to the reader in examining various ID models. It
seems apparent that the "unique" differences of every author’s -model
fit into a rather simple taxonomy. A number of the more popular ID

- motels will be presented and discussed as they relate to the taxonomy,

. . A third purpose is to report on'the limited degree of testing to
which most, ID models have been subjected. Reasons for this lack of
model validation will be hypothesized and cautions to the consumer
will be presented. As in the used car market, caveat emptor is the
watchword of the day. : :

N \J

Lastly, this paper .contains an annotated bibﬁog:xaphy of models
and other relevant literature. While the bibliography is not exhaus-
tive, it is believed to be representative. Any student of the ID process
should find in the bibliography a number of models which could be
easily adapted to the ID situation he/she faces. The bibliography is
biased somewhat toward the older models. This may be due to the
author’s impending senility, but the "official" explanation is that much

- of the recent literature is essentially a restatement of earlier- work ¢
" and does not represent any intellectual st‘ep forward.

The balance of this paper is divided into three sections: a
definition of ID and its[origins, a taxonomy of models with severa]
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examples of each type, and a summary and conclusions. The annotated
bibliography is found at the end of /;e paper. .

Comments to the author concerning this paper (pro and con)

wduld be most welcome and appreciated. *
Definition of ID A _ .

One of the real problems facing persons working in the instruc-
tional development (ID) business is an identity crisis. The crisis is not
that "I don't know what I am doing," but rather that "He/she claims to
be doing ID, but it's not anything like what I do." In an attempt to
resolve this concern, the Association for Educational Communications
and Technology (AECT) established a committee charged with' devel-
oping a definition for the term instructional development.

Under the leadership of Dr. Kenneth Silber, the committeé °
arrived at the following definition through a long and arduous process:

<

Instructional development. A s}stematic approach to the
design, production, evaluation, and utilization of complete
systems of instruction, -including all ‘appropriate compo-
nents and a management pattern for using them; instruc-
tional development is larger than instructional product
development, which is concerned with only isolated prod-
ucts, and is larger than instructional design; which is only
one phase of instructional development. (1977, p. 172)

While ‘this is a reasonable sounding statement that people might
agree upon, it has not brought about the hoped for unity in the field.

As will be discussed in the next section (and the bibliography will -

make painfully apparent), there is no universally accepted definition
of the term. Nonetheless, for purposes’of this paper, the above
definition does provide an, organizing framework. Thus, although
there have been a number of instructional design models developed

over the last few years, they do not match the broader definition of .

instructional development and hence are not inclyded.
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Differing Perspectives on the ID Process

While just about everyone agrees that ID is a p}ocess that is

. where the agreement ends. The author has identified at least three

different perspectives from which the proces is viewed. Naturally, a
developer's perspective has a lot to do with his/her notion of what
constitutes a model of the process. As with the six proverbial blind
men and the elephant, it all depends on where one chooses to look.

One perspective on the ID process (and ID models) is derived
from general systems theory. The ID process itself is viewed as an
integrated system ‘with numerous interacting elements. As a conse-
quence, the models stress communication, feedback, and predxcnon
of the effect of one action on other parts of the system. The pioneer
work of Leonard Silvern (1965) is an example of thxs perspective. ’

A sécond perspective would perhaps better be labeled syste-
matic development. Persons holding this view feel that the ID
process must be carefully- described, and the models attempt to list
all the necessary development tasks to be performed by the devel-
oper. The model by Hamreus (1968), and its intellectual heir, the
Instructional Development Institute (IDI) model seem to fit well into
this second class. The third perspective on the ID process might be
labeled the prescriptive view» From this view our ID "elephant" is
seen as requiring a precise series of statements on designing specific
learning activities. The process is viewed much like a series of "if~
then" statements. That is, if the learmng is of type "x" and learner

“of type "y," then the learning activity should have given characteris-

tics. Naturally the "if* portion of the statement can hgve several
contingencies, and 'the-"then" statement may also contain some
quallfxcauons . - '

Thus, while a national professional organization has prepared a
definition of what the ID process "really is," it has done little to
influence the perspectives and practices of professionals in the field.
And, of course, these differmg perspectives extend to their ID
models. Hence, there is ‘a need for a taxonomy such as that
presented in this paper.

_Differing perspectives on the ID process account for only part
of the sizeable literature on ID models. All developers recognize the
need for adaptation of models to local situations. While this is an
honorable and desirable practice (which we hope this paper will

9
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facilitate), many of the adaptations are published as if they were new
models. The situation is analagous to the automotive worlgd announc-
- ing with great hype the "all new" model for this year. However, the
changes are usually only cosmefic. . : ’
Thus, there is simply no need for developers to run frantically
about collecting all the new ID models. The key to success for the .
practitioner is to have maybe a half-dozen really different models 1n ;
, his/her tool bag and know how to modify them for each new situation.

{

s
b

A

N We now turn our attention to a more fundamental question: ,
+ "“Why are we so infatuated with our models ?* )

’ -

Why Models? ’ '
; . y

structional developers and their models have often been
compared to Linus and hi$ blanket. You never see one without the
other. While other professionals share this trait, developers have °
elevated it to new heights. In the physical and natural sciences, |
models serve a variety of purposes, including theory building, and
testing, description, prediction, and explanation. However, deVvelop-
ers seem to have much more limited purposes in mind. With
apologies to the very few theorists in our field, typical ID practition-
ers use models primarily as: (I) communication devices with their
clients and each othdr, (2) planning guides for management activities,
or (3) prescriptive algorithms for decisign making. While these
purposes can overlap, the models tend_to fdcus on a single function.
) .o, ' .
This single purpose application is understandable. If a model js
to communicate with an unskilled client, it must be simple and devoid
of much of our professional jargon. On the other hand, to be a useful
management tool, it should account for all of the major tasks to be
performed. If it is fo be prescriptive, it must contain an extensiye
matrix-like- structure for matching learning objectives and learning )
strategies. Thus, we arrive at the point where we are today, wherein
. one developer's valuable model is seen by another as worthless drivel.
) We now turn our attention to some of the early classic ID
models and the origins of the ID process.

~

ERI
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Early ID Models

Of necessrty, one must p1ck an arbxtrary date from which to |
‘trace the origins of the 4D model building process. Otherwise one can

make the case that the snake in the Garden of Eden.used a model to
develop his obviously effective message. This is not to imply,
however, that modern developers are direct descendants of said
snake. (That issue is left for discussion on another day.) ‘

The term-"instructional development,"” defined as a process for
improving instruction, appears to .have had its origin in a project
conducted at Michigan State University from 1961-1965. Entitled
"Instructional Systems Development: A Demonstration-and Evalua-
tion Project" (1967), this project directed by Dr. John Barson
produced one of the early ID models. Barson's model was reviewed in
the earlier ERIC paper by Twelker et al. The reader is also referred
to the Barson project final report (ED 020 673) for more details. The
Barson model is notable in that it is one of the few models ever
subjected to rigorous evaluation. The Barson project also produced a
set of heuristigs for instructional developers which continue to
receive considerable attentlon.

Other early work by a number of authors also produced ID
models, «although they did not use the specific term "“instructional®
development.” The programmed instruction movement used a sys-

_temanc process, but generally did not recognize the major contribu-

tion of the tryout and revision procéss to the successes it-recorded.
After the war, one of the most influential model buildets was L. C.
Silvern (1965) His.work with the military and aerospace industry

. resulted in an extremely complex and detailed model (with variations)

which drew heavily on general systems tHeory for its conceptualiza-
tion. The model is not widely circulated today, ’but remains an
excellent source docyment for those willing to wade through Silvern's.
rather urgid writing. Students of the ID process will readily see his
influencg on more contemporary model builders. - . ’

The model by Hamreus (1968), which he developed while at the
Teaching .Research Division of the Oregon State System of Higher

Education,#is another classic. One of hls significant contributions |

was to present the model in a "maxi” and a."mini" vers®n.. This two-
size approach recognizes the need for a simple model to communi-

cate with clients and a more detailed version for the developer .

managing the project. Hamreus' model is evident in the Instructional

.




-6-

Development Institute (IDD) model (197)). The latter model has
received extremely wide distribution and is among ‘the best known in
the: United States. In fact, the IDI model and accompanying
instructional materials designed to teach the ID process were re-
ported to be the most widely used instructional materials in a recent
survey of graduate programs in instructional technology in the United
States.  Since, Hamreus' model’ was extensively reviewed in the;
JTwelker paper, the reader js referred there for details. However, the
IDI model, because of its ‘wide circulation and notoriety, will be
discyssed in a later portion of this paper. ’

In addition to the Twelker papér: at least two,other maj
reviews of ID modgls have been done and are worth of study b
developers. In 1972 Stamas reviewed 23 models by “determining
whether og not each included a list of model components he felt were

desjrablg” This study, pri%inally part of a doctoral dissertatios-at .

Michigan State University Stamas, 1972); was also reproduced &8s an

occasional paper by the Division of Instructional Development of the .

Association for Educational Communications and Technology. In

- 1980, Andrews and Goodson reviewed 40 models in the Journal of

Instructional Development. Like Stamas they developed a matrix of
ID elements and analyzed the models for their inclusion. They also
attempted to trace a logical progression or evolution of later models
from earlier ones, but were unable to detect any pattern. Their
findings add weight to the view that the literature, on models is

circular rather than cumulative, with little of substance being added

in the last few years. N ,

O

A"Taxonomy of Models . -

7/
. ,

‘ . 1
. A scholarly wit once said that only two things are certain:
death and taxonomies. This-paper is no exception on the latter point.
The present taxonomy js presented as having two benefits. First, the
author and his 'students have found that creating a taxonomy is an
excellent means of reducirig an otherwise unwieldy body of ID model
literature into a manageable package. Second, practicing develepers
can use the taxonomy to assist in analyzing the type .of project on
which they are about to embark. Then it is possible to select a model
for adabtatior(’to the specific situation. The approach helps elimi-
nate the "l have a model, now what's your problen\g‘ syndrome,
The proposed taxonomy, divides the world of ID models into four
categories. The reader 1§ cautioned, however, that like most

T

T e - Vo
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taxonornjes in the social sciences, the categories are a little fuzzy
around the edges and not mutually exclusive. In fact, some can-exist

as subsets of others, so no absolute hierarchy should be inferred. The

four’ categories are: (1) classroom focus, (2) product focus, (3)
systems focus, and (4) organizational focus.

The first category of ID models has a .classroom focus. The
models assume there is already a teacher, some students, a curricu-

. lum, and a facility. The goal of the teacher is to do a better job of
instruction within these constraints. The development situation often

* presents as a teacher who simply wants to improve his/her teaching.

! The teacher is not part of a team and improvement will be lifiited to -
his/her own classroom and only for as long as he/she chooses to use -
whatever results. Emphasis is usually placed on selectinﬁ and -

~ adapting existing materials rather than developing "from scratch.”

A product focus is different from a classroom focus in that its
geal is production of one or more specific instructional products. It
usually assumes that developrhent of the product is. a "given."
Further, the objectives may already be partially determined.  The
goal is to prepare an effective and efficient product as quickly as
possible. The product is usually expected to progduce- replicable
results, with an audience possessing specified characteristics. Prod-
uct modefs are common in both educational and business settings

" 'where decisions on whether or, not degelopment should be done are
made by someone other than the deyelopers. Often, but not always,
this decision is made in the absence/of objective data.

. A systems focus -is'somewhat different-from a product focus,
but the latter in some cgses may become a subset of the former. The
systems focus has asfits goal development of instructional output
which itself is consfdered- to be a system. The output of the
. development effort may include materials, equipment, a management
plan, and perhaps-an-instructor training package. This "system" can
then be implanted of disseminated to target locations. The systems
focus usually demands extensive analysis of: (a) the use environmen ]
(b) characteristics of the task, and (c) whether or not development -
should even take place. It is a problem solving approach usually
requiring data collection to determine the precise nature of the
problem. . )

. 1

- 1 -

An organization focus for ID has as its goal not only improving{
instruction, but also modifying or adapting the organization and its
personneél to a new environment. Latsly, much has been written

13
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about-faculty development, organizational development, and instruc-
* tional development as three distinctly separate but related activities.
However, many instructional developers view their development role
" as containing elements of all three areas. The term.Human Resource
Development (HRD) has also. become popular for describing this more
comprehensive view of solving human and organization problems. A
matrix cpmparing the four categories of models is presented below.
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CLASSROOM ID MODELS

’ Aswmgtiﬁs
' 0

Classroom ID models are primarily of interest to professional
teachers who accept as a given that their role is to t.gach and that
students require some form of instruction, They include etementary
and secondary school teachers, and most community college, voca- *
tional school, and university faculty. Some training programs in
business and industry also assume this classroom orientation, but the
systems focus is becoming much more common in such settings.

As indicated above, there exists a wide variety -of classroom
se%ings. Most teachers assume (with some real justification)® that
students ‘will be assigned to or will enroll in their -classes, and that
there will be "n" number of class meetings each of "t" length. The
teacher's role is to decide on appropriate content, plan instructional
strategies, identify appropriate media; and evaluate learners. Due to
the on-going nature of the instruction, often accompanied by a heavy
teaching load, there is\etittle time for developing new materials.
Alsé, funds and time for development are usually limited. Hence
there is concern with identifying. existing resources for adaptation
rather than original development. Also,-since many elementary and
secondary teachers teach any topic only once a year, they have less
concern for the rigorous formativezevaluation associated with courses

~.._and workshops which are offered on a highly repetitive basis.

“Teaching personnel usually view any ID model as a general réad —

map to fo Very few functions are outlined in the mode), and it
simply provide uide to the teacher. It should be noted that even
general models of the ID process are not widely known to and adopted
by teachers. The developer who works with teachers within the
givens and assumptions described above would do well to employ any,
ID model with caution. The models discussed below have been found
to be acceptable and readily understandable by at least some
teachers and represent a class of models with which all developers
should be familiar. ;

Five models have been selected to represent the variety of ID
models most applicable in the classroom environment. , The respec-
tive authors are: (1) Gerlach and Ely, {(2) Kemp, (3) Davis et al., (4)
Briggs, and (5) DeGecco. It should be noted that Briggs has created a

.
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number of ID models either alone of in conjunction with others -
#. (especially Gagne). Only one of his models is presepted below.

N

Y

Gerlach and Ely-Model-

-

The entry point of the Gerlach and Ely model (1980) calls for
identifying confent and specifying objectives as simultaneous, inter-
active activities. While Gerlach and Ely clearly prefer the approach
of specifying objectives as a "first task,” they recognize that many
teachers first think about instruction from the_standpoint of content.
Their model is one of only a few which recognhize this content
orientation of teachers. Behavioral objectives are to be written and -
classified in order to décide on strategies. The classification scheme
is based on Gerlach’s other scholarly work and presents a five-part
cognitive taxonomy and single category headings for affective and
motor skill objectives.

L]
t

The next step.in their model is asse ing/the entry behavior of

learners, a step common to four of tife fiflé classroom models.

( However, gespite the specification of enfry beHavior as a major step

in the ID process, few concrete procedures are provided. The next

+ step is really five steps to be performed simultanecusly. These steps

are viewed as interactive, with any décision influencing the decisions
available in the others; e.g., the deiign process is itself a system.

)
- The five steps are: (1) determine strategy, (2) organize groups,
(3) allocate time, (4) allocate space, and (5) select resources.

Under strategies they posit a coritinuum from exposition (all
cues) to discovery %no cues). The teacher's/designer's role Is to select
one or more strategies along/this continuum. Students can be
organized into configurations rahging from self-study to whole-class
activities based on strategies, space, time, and resources.  Time js
- viewed as a constant to be divided up among various strategies.

Space is not a constant, since it is pointed out that teachers can and., .

should extend learning experiences beyond the élassroom. Also, the:

classroom jtself can usually be rearranged for different grouping

 patterns. .

- . .
Selecation of resources focuses on the teacher's need to locate,
*- obtain, and adapt or supplement existing instructional materials.
E;nphasis is placed on where and how to find such resources and the
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impor tance of previewing and planning for their use as a part of the

-overall instructional strategy.

Following these five simultaneous steps is evaluation of student
performance. This step directs the teachef's/designer's attention to
measuring student achievement as well as their attitude toward the
content and ihstruction. Evaluation is seen as closely linked to the
learner objectives stated earligr with attention also directed to
evaluating the "system" itself. The last step in their model is
feedback to the teacher regarding the effectiveness of the instruc-
tion. Feedback focuses on reviewing all earlier steps in the model
with special emphasis on re-examining decisions regarding_the objec-
tives and strategies selected.

The Gerlac)( and Ely model is a mix of linear and simultaneous
design/development. Several steps are seen as simultaneous, but the
model is generally linear in its orientation. Its main strength is that
practicing classroom teachers can identify with the process it de-
scribes. Its objective classification taxonomy is sim;ile and non-
threatening to teachers. Also, the authors relate the taxonomy: to
specific instructional strategies. Its main weakness is that it may
unintentionally reinforce teachers and administrators in maintaining
existing organizations and staffing patterns rather than re-examining
the entire basis of how schools should operate.

Kemp Model \ .

. Jerrold Kemp's model (1977) is similar in a number of ways to
Gerlach and_ Ely's. He, states there are three essential elements of
instructional technology: (I) what must be learned (objectives), (2)
what procedures and resources will work best to reach desired
learning levels (activities and resources), and (3) how we will know
when required learning has taken place (evaluation). Kemp's model
suggests that ID is 'a continuous cycle with revision as an on-going
activity associated with all eight steps. He feels the teacher/design-
er can start anywhere and proceed in any order. This is essentially a
systems view of the development process wherein all elements are
interdependent and may be performed simultaneously if appropriate.

Although Kemp's model indicates the developer can start any-
where, it is presented in a conventional framework starting with
goals and cafrying through evaluation. The classroom orientation of

. , L.
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the model is apparent through Kemp's choice of the words, goals,
topics, and general purposes for determining what will be taught.
These words can be readily accepted by classroom teachers. The
second step is to enumerate important characteristics of the learn-
ers. These include such academic factors as number of students,
GPA, IQ, and reading level, and such social factors as age, matunty,
and attention span.

The third step is specification af behavioral objectives. He
suggests using Bloom's taxonomy for categorizing objectives and
ensuring that a broad range of objectives is includedy The fourth
step, specification of subject content, illustrates the non-linear view
of development position taken by Kemp. Content is to be organized,
but Kemp is rather vague as to how this should occur. He does make
reference to the work of Gagne and to task analysis as a technique,
but the chapter on content specification is quite brief.

- Goals. Tobics.
. and General
Purposes
Leainer
Character-
1Istics

Learning

Support
ppo Objectives

Services

Teaching/
Learning Subject
Activities, Content

Resources )
' Pre-

Assessment

Figure 3. (From INSTRUCTIONAL DESIGN, Second
Edition, by Jerrold E. Kemp. Copyright ¢
1977 by Fearon Pitman Publishers, Inc.
Reprinted by permission of Pitman Learmng,

« Inc., Belmont, California.) .
»
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Pre-assessment is the’next step' in his model. By this he means
" testing *for both_ prerequisite skills and learner achievement of the
objectives. Prerequisite testing is concerned with content required
before the planned.instruction while achievement testing is an

assessment of current content. -

.. Teaching/learning activities and resources is the step at which -
decisions 5re~mﬁade regarding instruction strategies, grouping, media, -
and other resources. He combines into this step most of what ‘-

. Gerlach and Elf have separated into five steps. His media seleétion
model is a subset of the ovg?all model and focuses partially upon size
of group (large, small, independent study) and partially upon Dale's
Cone of Experience (direct concrete to verbal abstraction). .
- Step seven is support services, by which he means identifying
what additional resourcés. will be required to support the instruction,
e.g., funds, facilities, equipment, and support personnel. The last
step, evaluation, includes both formative and summative ‘data collec-

tion. Kemp indicates that it is necessary to evaluate both the learner )

and the system in any comprehensive development process. The inner
dotted circle of his model is intended to emphasize the importance of
viewing the development process as a dynamic activity -with all*
_elements subject to constant interactive review:

A

’

From a teacher's perspective, the strength of Kemp's model jis
the concept of starting "where you are." Also, the emphasis on
subject matter content, goals and purposes, and selection of re-
sourcgs makes it attractive to teachers. A major weakness is the
lack{bf specification in the step dealing with teaching/learning
activities and resource selection and utilization. -

- ‘. ’
Ddvis, Alexander, Yelon Model

The Learning Systems Design (LSD) model was created by
Robert Davis, Lawrence Alexandet, and Stephen Yelon (1970). Con-
sisting of eight major steps and ene sub-step associated with two of
the main steps, it presents development as being more linear than in
Kemp's model, but -acknowledges that some steps may occur simul-
taneously. An overall framework for the eight«step process consists
of three elements: analysis, design, and evaluatidn. As the graphic
display of the model indicates, the step$ are not discrete within the
elements of analysis and design. -

-~ .
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The LSD model begins by describing the curerent system. This
includes gathering information regarding the number of students,
their background, how they are similar and different, and strengths or
weaknesses of those offering the course(s). Such data gathering
clearly reflects the classroom orientation of their model. Further,
they note that development seldom starts from "scratch," indicating
their focus on on-going instruction. The second step—derive and
write objectives--is similar to other models in requiring their state-
ment in behavioral terms. Step three--plan evaluation--focuses on
properties of good tests for measuring student achievement and
attitudes. Mention is also made of the need to evaluate the system.
Their chapter on testing is a good basic treatment of the topic which
teachers and developers would do well to review. .

Analyzing tasks and objectives is the fourth step, and it is
linked to the third step by a sub-step, describe tasks. The sub-step is
primarily aff argument for using task analysis and task description in
developing and ordering objectives. ‘This substep and step four may
cause confusion for some teachers/designers who would see analysis
as part of the process for deriving objectives. In step four the
objectives must be placed into six types of learning, although only -
four (concept learning, principle learning, problem solving, and per-
ceptual-motor skills) are seen as being relevant to most teachers.
The influence of Gagne is quite apparent in their model. y

Step five, design instruétion, attempts to match insfructional
strategies with types of learning, primarily from a behaviorist
orientation. In fact, the bulk of their book is really a treatment of
behavioral psychology as it relates to the learning objective hierarchy
presented earlier. Little mention is magde of media, other resources,
or lggistic considerations in the design step. The sixth step is to
implement instruction, but little information is provided concerning
how this is to be done. The seventh step, conduct evaluation, is done
cor)Curr'éntly with step six. This includes student testing and evalua-
yon of the system. The matrix for data analysis for purposes of
revision included in the eighth step is a simple but useful.tool. .

In reviewing the Davis, et al. model, its greatest strengtlf may
also be its greatest weakness. Its'strength is the considerable amount
of detail presented on learning psychology as applied to instructional

. . 23
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design. However, this is at the expense of less depth of treatment
for the other steps in the model. By itself, the model and gccompa-
nying text would not suffice to teach a teacher/designer much of
what is necessary to systematically plan,a real course. ~This is
somewRat surprising since the model appears in a textbook designed
for pre-service teachers. Instructional developers should note that a
series of sound filmstrips and workbooks is also available to accompa-
ny this text. -
1 . -

Briggs Model . . L.

The ID model by Briggs (1970) is only one of several he has
created. This one is clearly intended for classroom feachers. The
model has ten steps and is presented in a more or less linear fashion.
SiAce many of his steps are similar to those in the other class-
oriented models, only those steps which are somewhat unique are
reviewed in any detail here, Briggs' first step calls for the statement
of objectives and performance standards in behavioral terms. Step
two involves the preparation of tests over these objectives. In step
three, the objectives are ‘analyzed for structure and sequence. To
accomplish this, Briggs suggests.asking what the learner would need
to do’before he can attempt the present objective. Then types of
learning are identified using Gagne's hierarchy and the itemg°are
placed in the hierarchy and humbered from l-n. The resulting
sequence provides the basis for the instructional sequence in the -
design step.

~ . .

In step four, entering competencies are identified, and pre-tests, "~
and remedial instguction are prepared in step five for any students
wha ldck the prerequisites. The question of what happens to such _-
students is a crucial one for classroom teachers since most go not
have the luxury of simply denying access to those not matching pre-
specified conditions. .

Briggs' concern for these students is apparent from the sub-sét
of steps (5a-5c¢) devéted to the remediation issue. He suggests as one
alternative that an adaptive program be developed. A second
alternative is to screen out or simply accept the students and let
them drop out if they can't perform, ah alternative he does not really
favor. His third alternative includes planning a dual track program.
Briggs' consideration of alternatives as identifiable sub-steps in an ID
process is somewhat unique and is the primary reason for including
> his model in this rgiew. &

24




_ R - - N . 3 . ' ¢ \’
(1) @ @) (4) (5) . \.
State objectives | Prepare tests . Analyze | ideqtity / Prepare
and performance over the | oRiectives for 7] assumed /| pretestsand
standards objectives structure and . entering . remedial -
. sequence competencies instruction .
= ]
[ 3 N
. (5a) . {5b) « {5¢) - (®) ’ N
J ) Or plan an Or screen . Orplana v Select;hedm N RN
adaptive v students dual-track "1 and write
program or accept program prescriptions .
. drop-outs
™ J
C ' 7’ (8) ‘ (9} - (10) -’
] Develop Small-group > Classrcom > Performance [
. ~} first-draft 4 ryoutsand tryouts and evaluation 0
materials revisions revision . o
= , 7 . |
. Revisions i S v
. » . ’ ) R
Additional Revisions of Materials and/or Objectives and Performance Standards
‘ /‘ [ e e = = e T e e e e e o , -
! 1if follow-up of graduates in advanced courses or on the job is possible, | . > . .
performance cvaluations from these situstions prov:de anothef source ; \ . ;
1 of data for course revision, : : '
e T mup GRS e MR e S S G—a R S S e Sy e S - - — — —— — o vt ) . o . . .
. . . o . ¢ ‘ﬁﬂ i.q n‘\ P
° ¢ T " -

Filgure 3. .Flow chart: A modél for the design.of ms;tructlon. ‘(From Handbook of Procedures for the .

greisngn of lnstrucuon, by Leslie J. Brlggs © 1980. Rfeproduc_ed by permission of Leslie J. ) t
8&?0 a » e - ' .

. -7 . , 5 . i -
EMC . @ PO . 20 o ] .

- . 5 »
: - Lo




/ , -20- .

Step six proceeds to the selection of media and writing of
instruc'tional prescriptions. Briggs has done considerable work on
attempting to systematize media design and selection. (Although. his
work in’this area is well-worth examining, it is beyond the scope of
this review.) Step seven-—develop first draft materials, step eight--
small group tryout and revision, and step nine--classroom tryout and
revision, reflect Briggs' earlier work in programmed #pstruction and
are'similar -to other ID models.- Briggs' emphasis on extensive tryout
and revision make this model most applicable when a population for
such testing is readily available and multiple cycles of instruction are
planned. The last step, performance evaluation,“measures both the
final performance of studenfs and the delivery system. Recycling to
the objectives or to design of another prototype of the instructional

. material follows unsatisfactory system performance.

Briggs' model has several strong:points, including its concern
for students who lack prerequisites and how to deal with media
selection. Further, in the narrative he provides extensive informa-
tion on the input and output of each step in the process. This may
also be a weakness in that such a detailed treatment may turn off

" teachers/designers unwilling to wade through all the detail. Also, the

implied linear approach may not be acceptable to many potential

- consumers for this model.

A 2 -

Dng’cco Model s

: - 3
The model published by DeCecco in 1968 is not an ID
model, but rather a teaching model with boxes and arrbws. It is
included as representative of a ntmber of so-called systems models
that teachers and developers will encounter in the literature. These
models do have the advantage of being easy to understand and
provide a spring-board for”later "graduation" to a more tightly

specified ID approach. ’

> a

.. DeCeccols model "begins with a statement of instructional
objectives according to the gospel as cified by Mager. Entry
behavior of the learner must also be a d and compared with the
original statement &f objectives before proceeding to step three. The
third step is specifying instructional procedures. Learning is divided
into skills, language, concepts, principles, or problem solving,"and a
strategy is presented for dealing with each type of learning. The
fourth and last step is-assessing the performance of learners. I{ the

. ‘ ¢
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Figure 6. 'A generalized model of instructional development,
(John P. DeCecco, THE PSYCHOLOGY OF LEARNING AND ‘n
INSTRUCTION:  Educational Psychology © 1968, Pl2. -
‘Reproduced by permission of Prentice-Hall, Inc., Englewood
Cliffs, NJ. This work is an adaptation from a work that
SN originally dppeared in "Psychology and Instructional
- Technology," in TRAINING RESEARCH AND EDUCATION,
Robert Glaser, editor. Published in 1962 by the University
of Pittsburgh Press. Used by permission.)

. desired level of performance is not achieved, the teacher recycles to
the appropriate step dnd repeats the process. ° .
The DeCecco model does have the virtues of objective specifi- -
cation, evaluation, and revision.” To.a novice teacher/designer it may .
provide an unthreatening introduction to several basic concepts®of .. -
instructional development. However, it fails to ask why the instruc- .
tion is being offered, or what alternatives are available for teaching
the objectives. In addition, the simplistic treatment of evaluation
(testing students) leaves. much to be desired. . No review of ‘the 'ID
> literature could be complete without reference to this level of model, .
i but any judgment regarding the utility of such models is left to the
reader. . .

- LI, .

Summary of Classroom Models

.

The treatment of teacher-oriented development models is
' somewhat more’lengthy than the other sections of this paper for two
reasons. Flrst, there are well over 2,000,000 teachgrs in the public ‘

. P S
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schools in addition to many others in private schools, community
colleges, proprietary schools, and universities. The vast majority of
these teachers have had little exposure to the concepts of systematic
development -and represent a tremendo challenge "to developers
wishing to modify the form and struy?\s:re of formal education.
Without understanding and support from'these teachers, there is.little
likelihood that developers will have significant impact on the instruc-
tional process. The models presented in this section of the paper
provide a reasonable framework for communication with teachers.
The more elaborate, and in some cases mechanistic, models reviewed
elsewhere ptobably do nog&ve such’potential.

A second reason for reviewing these several models is that
classroom models have received less attention in the ID literature.

Whether this is due to their classroom orientation or other factors is .

unclear, but it cannot be disputed that classroom models are’ not
often published in the literature consumed by professional_instruc-
tional developers. .

\
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SO
PRODUCT DEVELOPMENT MODELS'

.
e

¢

Assumptions ~

" Product deyelopment models are characterized by three key

* features:’ (1) an assumption that the instructional product is desired,
ption,

(2) considerable emphasis on tryout and revision, and (3) an assump- -
tion that the product must be usable by a variety of "managers" of
instruction. The assumption of need should not necessarily be
considered a limitation of these models. In some settings a front-end
analysis has ajeady ,been conducted "and needs determined for a
variety of ppodd¥cts. The task then becomes conducting the develop-
ment efficiggtly and effectively. Also, in a number of sitgations, the -
need is so dbvious, that it ‘is unnecessary to ask "should,” but only

“"what types of questians. An example would be the need to develop

an .operator training package for'a new word processing device which -
is about to. be marketed. )

Extensive tryout and revision often accompanies product devel-
opmrient because the client cannot, or will not, tolerate low perform-
ance. Also, the performance level may be externally establlshed;
€.8., the operator must be able to use all the capabilities of the word
processor. This is in contrast to educational settings where the
performance level js often subject toaconsiderable up or down
adjustment.  Cosmetic appearance of the product may also be
important to the ‘client, thus making subjégtive evaluatiog an impor-
tant part of the tryout process. ' f . .

A

Use of the product by managers as opposed to teachers simply
means the product is often required to stand on its own without a
content ixpe;t available to the learner. An exampfe would be
instructidhs to a telephone company lineman on how to install' a
specialized piece of equipment not normally used in that location.
The demand.for free standing products is another reason tryout and.
revision are emphasized in product development. As computer-based

. instruction has become more popular, the demand for effective

instructibnal products has increased and-is likely to expand even more
rapidly in the future. Hence, the demand for efficient and effective

n Prescriptive models unique tosa variety of settings and products will

probably explode in the decade of the 80's.

o 29,
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The two models chosen for review in this section are (1)
Banathy and (2) Baker and Schutz. Although the authors of these
models recognize the role of the larger system in instruction and the
desirability of that type of meta-analysis, each model is best applied
at the level of product development.

‘
Y -

¢

Banathy Model ) .

The mode! published by Banathy begins with formulating learner
objectives which can be measured objectively. Banathy suggests that
objectives include statements of "what" is to be done, "how well," and
"under what conditions." He further indicates that objectives must
be refined and further refined until they are specifiéd at the task
level. Following objective specification, a test is developed to
measure them as step two of the mo,?fel. Little attention is paid to
test development in Banathy's text, probably on the basis that well
developed objectives make test development.a relatively straightfor-
ward task. - )

—
* Analysis ofthe learning task comprises stepmee and receives
considerable attention. In facty three sub-steps are presented as a
sequential set of development tasks for this step: (l) analysis and
inventory of learning tasks, (2) assegsment and testing of input
competence, and (3) identification aer% characteriZation of actual
learning tasks. By learning tasks Banathy' means the skills, know-
ledge, and attitudes the learner must have as prerequisites (or at
least desirables) prior to attempting the new objectives. The list of
learning tasks includes both content knowledge and general communi-
cation encoding and decoding sKills of the learner. Sub-step two,
input competence, is distinguished from learning tasks in that it is an
assessment of what the learner already knows which transfers direct-
ly to the new objectives. Input tests are suggested to avoid placing
the learner in a situation which“is too elementary or too advanced. °
Sub-step three, idenfification of learning tasks, consists of two
activities. First, the developer subtracts the input competence of
the learner from the statement-of objectives. Second, the remaining
objectives are categorized by, type of learning. Banathy suggests
using Gagne's taxonomy for this purpose. . N
Step four, design the system, has four sub-steps: (1) function
analysis, (2) componenits analysis, (3) distribution of functions among
components, and (4) scheduling. Functions analysis requires

- .
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specification of what must be done and how. Components analysis
specifies who or what has the potential for doing it. Distribution of
functions is concerfied with who_ or what will-do exactly what.
Scheduling specifies where and when it will be done. '

. Step five -proceeds to the implementation and testing of the
output of the system. Prior to implementing the system, there must
be system training and system testing. Testing may involve a simple
walk-through or a more elaborate simulation of all elements of the
system. System installation follows training and testing and continu-
ous evaluation is conducted. Evaluation and quality control of both
the instructional process and its output (learners) may require "on-
line" adjustments'rather than waiting for some later date to review
the system. Step six does spesify change and improvement, but, this
is ‘reserved for more extensive changes that cannot be made during
initial implementation and testing., Clearly the emphasis is on rapid
feedback and ongoing change to the system whenever possible.

The ‘major strength of Bandthy's model is its emphasis on
testing and revision (called monitoring and quality control). Its major
weakness is its lack of specification in the design stage. Simply
suggesting that objectives be categorized and strategies developed
leaves the developer very much to his/her own devices.

é

Baker and Schutz Model

3

.-

Unlike most other authors, Robert Baker and Richard Schutz do
not present the reader with a graphic mode] of the process they
promote, Rather, they discuss three characteristics of product
development: continuous trial and revision, team development, and a
user orientation.

They also’ enumerate five requirements of any instructional
system and 11 characteristics of any program which they represent
'on a two-way matrix. The matrix becomes a type of team plannipg
document and checklist which reminds developers of the need to
account for all systems and program characteristics. As can be seen,
this matrix becomes a.useful tool for developers who are preparing
systems for implementation and management by others.

Discussion of each characteristic would be more lengthy than is
warranted in this review; however, several unique elements will be

, 32y
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examined. One unusual characteristic is training“of personnel to
manage the system, an area often overlooked by developers. Cost
and cost effectiveness data are other areas often neglected by
developers, but'they will become of increasing concern given the
economics of the coming decade. Accountability of the people and
the system requires an ongoing management system for.data collec-
tion and decision making that also makes this model somewhat unique
in the literature. ; .

The major strength of the Baker and Schutz model is its
comprehensiveness. Developers wodld do well to use it as a checklist
even if they prefer other mpdels to guide their planning and develop-
ment. Its major weakness is its lack of specification tor the 55 cells
in the matrix; their book is quite uneven in its treatment of the cells
and does not systematically relate the matrix to the various chapters.
Their chapter entitled "Rules for the- Development of Instructional
Products” is a list of what others have called heuristics. But a rule
by any name is often the best guidance a developer has given the
current state of the art. Their book also contains many exercises for
the reader to perform, with feedback provided for zach exercise.
Despite its shortcomings, it is reco?nfnpénded to both novice and
veteran alike. N

»

(29
.

Q .

ERIC AR N

LA v e Provided by R




-29-

SYSTEMS DEVELOPMENT MODELS - B

Assumptions

-
.

<

Instructional ’systems models aré characterized by four key
features: large scale team development, linear development, wide
distribution of the results of the development, and a problém solving
orientation. The models usually begin with a data collection phase to
determine the feasibility and desirability of developing an-instruc-
tional solution to a "problém." A number of the models require that a
problem be specified in a given format before proceeding. Thomas
Gilbert's (1978) work in front-end analysis is highly relevant to the
rhodels discussed herein. His position is that, while a problem may
have an instructional solution, one should first consider lack of
motivation or environmental factors as'alternative areas of action..
Systems models, as a class, differ from product development odels
in the amount of emphasis placed on analysis of the larger environ--
ment before committing to development. _Systems models also
assume a larger scope of effort than product development models.
However, in the design, development, and evaluation phases, the
primary difference between systems models and product models is s -
one of magnitude rather than type of specific tasks to be performed.

The three systems models sefected for review are: (1) Instruc-

tional Development Institute (IDI), (2) Interservices Procedures for

{ -Instructional Systems Development (IPISD); and (3) Courseware De-

velopment Process (CDP). Because of its relevance to systems

models, the front-end analysis matrix of Thomas Gilbert is also
presented. b

.

¥he IDI Model .

The Instructional Development Institute (IDI) model is one of
the most widely publicized ID models in existence. It is taught in
many professional prepgration programs, and has been the focus of a
national workshop for ‘farge numbers of public school personnel. In

~ the earlier ERIC paper by Twelker, et al. (1972), the IDI model
provided the frame of reference for analyzing other models. It is »
included in the current paper because of its wide and continued
circulation. ’

Q : 35 i
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Figure 9.

(From University Consortium for Instructional Development, and Technology; formerly
National Special Media Institute.)
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The model is a joint effort of the University Consortium for
Instructional Development and Technology (UCIDT), which was origi-
nally known as the National Special Media Institute. Created as a
tool for public school personnel who desire tp tackle large-scale
instructional problems, she IDI model is problem oriented, specifies
team development, and assumes distribution or dissemination of the
results of the effort. It is similar in a number of its steps to an
earlier one created by Dale Hamreus, and many developers consider
it as simply a variation on Hamreus. e

. ‘The IDI model is essentially linear in its approach. The claim is

bl"iefly made that ID can be non-linear, but the procedures accompa- .’

nying the graphic model provide no evidence of how this can be
accomplished. The model has three stages and nine steps, with each
step further sub-divided for a total of 24 elements. In essence, the
model is conceived as being useful at all three levels of detail-- °
stages, or steps, or elements, .

The model is reviewed here at jts intermediate level of detail
since the 24-element level would result in a lengthy description. The
IDT's first step is to identify the problem. This require$ conducting a
eeds assessment, establishing priorities among various and conflict-
ing needs, and, finally, stating one or more problems to be addressed.
Emphasis is placed on separating symptoms from problems and
stating problems in measurable terms. This permits later assessment
of progress toward alleviating or solving the stated problem. Step
two--analyze the setting—-specifies additional data collection to be
performed regarding the previously stated problem. .Data are col-
lected concerging audience (learner) characteristics, characteristics
of other affected personnel, conditidns under which development
must occur, constraints on any solution, and what relevant material
and human resources are available for both developing and delivering
the solution. : )

‘Step three is to organize the development team. This step is
somewnat unique to the IDI.mode]. Its creators made this step highly
visible lBecagg of. their belief that poor management often leads to
failure of development efforts. Organizing management includes
stating all major tasks, assigning responsibility for those tasks to
team members, and establishing timelines for their completion,

. Monitoring of progress is also included aspart of this step.

Step four--identify objectives-—is similar to other models in
requiring behaviorally stated objectives. The mnemonic ABCD is a
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helpful reminder that objectives must include an Audience (A),
Behavior (B), Condition (C), and Degree of performance (D). Step

five--specify methods--uses a taxonomy developed by Edling and

Hamreus (later modified by Merrill and Goodman (1970)) for classify-
ing objectives, and then selecting strategies and media based on the
type of objective. The strategies and media prescription matrix is
viewed as a set of suggestions rather than a rigid matching activity.
Designers/developers are encouraged to use whatever additional
knowledge they have to make final determinations.

Step six--construct a prototype-—prescribes guilding testable
drafts of all the materials. This includes instructional units, teacher-
/manager instructions, and evaluation materials. The emphasis is on
constructing a prototype that is complete endugh to test, but not so
expensive that it cannot be changed. The seventh step specifies
testing the prototype under conditions as similar as possible to its
eventual use.' This step is often called formative evaluation in other
models. Step eight specifies analyzing the results in terms of learner
achievement, effectiveness and practitability of the methods of
instruction, and appropriateness of the evaluation techniques.

The last step in the IDI model is to recycle (if the data
indicates a deficiency) or to implement the solution, if it is effective.
Recycling to any previous step should be considered, but it may be
necessary to return to the original problem and re-analyze needs. It
should be noted that, in recent years, the UCIDT Consortium has
developed a workshop on dissemination that is an extension jof the
model to another step, but the original model has not been modified.

a

The basic strength of this model is its three levels of detail.
This permits its initial presentation to non-developers in a simple
form which can then be elaborated as their knowledge increases. Its
basic limitation is the implication of a linear stgp-by-step develop-
ment process beginning with definition of a problem. This limitation
is common to most systems models.

)

The IPISD Model

The Interservices Procedures for Instructional Systems Devel-
opment (IPISD) model is, as the name suggests, & joint effort of the
U.S. military services; the -Army, Navy, Marines, and Air Force
created this model in the interest of -utilizing a common approach to

I
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instructional development. The motivation was to facilitate shared
development efforts and improve communication with. contractors
doing instructional development across different branches of the
military. Of course, the underlying concern of each service was to
have a rigorous pfocedure for developing effective instruction. A
large number of personnel contributed 1o creating the 1PISD model;
however, the name most commonly associated with, it is Robert
Branson.

its simplest level it has five phases: analyze, design,
lement, and control. These phases sub-divide into 20
'steps which san be further divided into hundreds of sub-steps. In
fact, the 1PISD el is one of the most highly detailed models of the
ID process generally available to the profession. It is published as_a
four volume set’(Branson, 1975) and can be ordered from the National
Technical Information Service (NTIS) or ERIC (Branson, et al., 1975).
Since a detailed review of all the steps in this model is beyond
the scope of this paper, it will be reviewed only at the phase evel.
" The reader should keep in mind that the IPISD approach is designed
specifically for military training in the skills/job area; most ‘other
models ;ave a much broader range of intended applications. The
narrower focus of IPISD is both a blessing and a bane. ‘Its virtue is
the extremely detailed level of specification ‘it contains. However,
the price of this specificatjon is its lack of generalizabilj}!) to other
environments. ’ )

. <

Phase one of IPISD--analyze--requires specification of the task
which personnel perform on the job. Tasks which are-already known
or easy to acquire are subtracted, and a list of tasks ‘requiring
instruction is generated. Performance levels and evaluation proce-
dures are specified for the task, and existing courses are examined to
determine if any of the tasks are currently being taught. A decision
is then made either to modify the existing course to fulfill task
requirements or to plan a new course. In the latter case, parts of an
existing course may be adapted- for the new one. The final step in
phase-one is to determine the most appropriate site for instruction;
i.e., school or non-resident instruction. .

Phase two--design--begins with_ the arrangement of job tasks
into instructional outcomes classified by the learning elements in-
vdlved; i.e., mental skills, physical skills, information, and attitudes.
Tests are generated and validated on a sample of the population and

-
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. instructional objectives written in behavioral form. Next, the entry

behavior expected of typical students is determined, followed by the

. designiqf the sequence and structure for the course. Design stage
Specifications are then forwarded to phase three of the process.

‘The development of prototype materials occurs in phase three

- of the model. Developmient begins by specifying a list of events and

, activities for inclusion in instruction. Media are then selected and a
coursé¢ management plan develgped. Existing instructional materials
are reviewed for their relevance and, if appropriate, adopted or
adapted for the course. Necessary new materials are then produced

“and the entire package field tested and revised until satisfactory , . .
learner and system performance are achjeved. The development

. phase concludes when the entire course package is ready for large ' -
scale implementation as phase four of the model.

o

Phase four—implement—includes training for course managers

~in the utilization of theis ge, content training of subject matter

. personnel, and distributfon of all materials to the selected sites.

Instruction is then conducted| and evaluation data collected on both-
learner-and system performance. . c o :

- 4 I

~

Phase five—-control—is the ‘last part of the IPISD model. In- .

ternal evaluation is performed by "on-line" staff who are expected to
““make small-scale changes to improve the sytem after each offering.
In addition, they forward evaluation results to a central location:

External evaluation is a team effort directed toward identifying -
g major deficiencies requiring immediate correction. External evalua-
' tion-also follows course graduates 4o the job site to assess real-world

performance. Changes in practice in the field are also monitored tq,
,determine necessary revision of the course. Thus, the emphasis in
phase five is on_quality control over an extended period of time. ¢

The major strength of the IPISD model is the extensive specifi- , °
cation of procedures to follow the ID process. It is an excellent ’
reference for students who are in traininig to become developers. Its
major limitations are its<narrow instructional fécus and linear ap-
. proach to ID. Furthér, the level of analysis and prescriptior it’
L specifies Could only be done by a heavily staffed, highly financed
- organization.  Use of this-model requires*a real commitment of
substaritial resources on a long-term basis. This model will find little
. . Use outside the military, government, and a few large corporations
having major jolz training programs. ' .
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Courseware Development Process Model -

The Courseware Development_Process {CDP) model is owned by
Control Data Corporation, a major computer manufacturer (1979).
The CDP model was created to provide a guide for developing courses

within the company. While many of the courses are computer-based e

or computer-managed’ the model does not assume any role for the
computer. . ‘>

Unlike the two models just reviewed, the CDP model conceives '
of development as a circular, rather than a linear, process. The
graphic is drawn as a circle to indicate that development may .begin
at any one of several stages.

]

~

3’,
. ! (_ oeveropmenT )

\q F;gure 11, The development’ prbcess. (From Courseware

Development Process, © 1979 by Control
Data Corporation. Reprinted by permission.)
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For convenience, this review (like the CDP publication) begi
with analysis. The CDP model includes six major phases: analysis,
design, development, evaluation (part I), implementation, and evalya-
tion (part II). Each phase is further sub-divided into a series of steps
which are not reproduced in the graphic above.

/ N ¢

Phase one--analysis--has as its urpose determining the nature
and scope of the required‘rr‘aﬁfﬁg%‘ If training is found to be
necessary, a management plan is developed for the project. The CDP
mode! calls for 3 survey of existing resources which, if available, lead
" the project directly to the evaluation phase. Of particular note is the
. question: "What will happen if the problem is allowed to continue?
This‘suggests that, even if a problem exists, it may not be worth the
time and effort required'to correct it. '

N N -]

Phase two-—-design--has eight substeps common to most models:
(1) perform task analysis, (2) specify objectives, (3) define entry
behaviors, (4) group and sequence objectives, (5) specify assessment.
system, (6)'specify learning activities, (7) specify evaluation system,
and (8) review/select existing materials. The results of phase two are
fed to phase three, ‘ ' -7

The development phase requires design of individual lessons and °
construttion of test items. Although the model is often used by DCD. .
for developing computer-based materials, it specifies development of
materials in a variety of formats including text, computer-based, any
audiovisual materials. Computer management routines and program-
ming are also listed in the model. Review of content and "editing
complete phase three of the model. - :

Formative evaluation is phase four of the procéss. This, begins
with a one-on-one tryout of draft materials fo)lowed by revision.
Audiovisual materials are then sproduced and a small-group pilot test
conducted. Revisions are made as necessary, final editing done, and
a technical and mechanical review performed. This latter step is
essential to computer-based materials to efsure that no "bugs" or
"open loops" exist in the instruction, testing, or learner'prescriptions.

Phase five—-implementation—requires: reproducing all materials,
establishing support services, and training instructors or managers if
required. Instruction is then provided and data collected on both
learner and system performance. Phase six—-summative evaluation--
relates results back to the original problem. Data. from implementa-

~

tion are analyzed along with data on trainee performance in the field.
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A decision is then made either to modify the course or to continue to
utilize it as it exists. Implied is the requirement for continued

13

summative evaluation over time. .

The major strengths of the.CDP model are its non-linear
perspective and agccounting for the unique needs of computer-based
instruction and management. Its major limitation is the lack of
specific procedures to accompany the general statements contained
in the model. . »

-~

Gilbert Front End Analysis

<
»

Thomas, Gilbert (1978) has made a major contribution to sys-
tems thinking through his writings. on front-end analysis. His matrix
for performing an initial analysis of the probable cause(s) of unac-
ceptable human performance should be required reading for all
instructional developers. Gilbert posits three major categories of
explanations for inadequate human performance: motivation, envi-
ronmental factors, and lack of:knowledge or skill. Competent
instructional designers/developers should examine all three areas
before deciding to dévelop instruction, §1nce an instructional solution
assumes knowledge or skill to be the primary causal factor. Gilbert
uses a number of case studies to take the point that often the real
cause is lack of motivation or some condition in the environment;
e.g., the machine should be re-designed.

Gilbert has also introduced the concept of a PIP or Perform-
ance Improvement Potential. The PIP is a mathematical indicator of
the potential for eliminating any differéntial in the performance of
high and low performers. The PIP is also a useful decision aid in
determining where to allocate often limited resources to achieve the
greatest rate of return. Gilbert also discusses the "stakes" or value
of improving the performance. That is,-even though there is great
potential for improving performance, it may not be worth the time,
money, and effort required. . ‘

/
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" ORGANIZATION DEVELOPMENT MODELS -

/

Assumptions

Application of systematic development procedures is not as
advanced at the organization level as the other levels reported in this
paper. While much has been written about organization development,
" the activities described often do not indicate systematic analysis,
design, development,: and evaluation. Rather, this literature is
generally focused on fiow to change thesstructure of organizations
with limited reference to instruction and personnel. One.view, made
popular by Gaff (1975), is that organizational development, faculty
development, and instructional development are three distinctly
different types of activities. Abedor and Sachs (1978) elaborated on
this concept and proposed activities and evaluation criteria for each
category.' -

In contrast to Gaff's "separate elements" perspective are devel-
opment models which attempt to integrate all elements into a single
system. This latter position holds that all three are part of a single
system and must be considered together. The gosition ‘taken is that
separating the system into sub-components along artificial boundaries
hides important characteristics and relationships. A common label
for this integrating concept is Human ‘Resource Development. This
more compréhensive view of organization development was employed
to select models for review in the present paper. Two.models of
organization development, one by Blondin and the other by Blake and
Mouton, are reviewed. g " ’ .

Blondin Model - . -

Blondin's organization development model (1977) provides the
philosophic and structural framework for the Southeast Asia Instruc-
tional Development Institute (SAIDI). The Institute, located in
Manila in the Philippines, is dedicated to improving the welfare of all
the peoples of Southeast Asia. Her model serves as a guide for the
many development services SAIDI provides to a variety of organiza- .
tions, as well as the basis for a graduate program in instructional
development. ) - '
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The model has three stages: define, develop, and synthesize.
Each stage has two steps and-each step has one or more sub-steps.
The SAIDI model is in part derived from the Instructional Develop-
ment Institute (IDI) model reviewed earlier. Blondin has taken many
of the IDI's steps and incorporated them into a more comprehensive
view of the organization as the system for development.

In the defining stage, the first step i}problem identification.
Its sub-steps are to select the system for development, state the .
vision or mission of that system, conduct a needs assessment, and
state the problem. The second step is to perform a system analysis.
This includes identifying human, physical, and financial resources and
assessing the desire of affected personnel to proceed. Constraints
are also assessed and tested for their validity. Priorities are
established damong various areas of need, and tentative solutions are
formulated. ’
Stage two—develop—begins with formulation of a plan, which
includes determining goals for each element of the tentative solution
as well as project objectives to measyre progress toward the goals.
Project objectives are an important part of the model and- distinguish
it from many development models which only require specification of
learner ‘objectives. In fact, the model does not assume that instruc-
tion is necessary to move toward solving the original problem. In the
Blondin model, learner objectives are stated during formulation of
the plan, but only.if instruction will be part of the® overall plan.
Organization development diagnostic "tools are also selected during
formulation of the plan. Examples of such tools are action research,
brainstorming, norm  modification, force-field analysis, conflict reso-
lution, surveying and developing the communication network, and
training. The reader should note that traitting is only one of a variety
of tools available to the user of this model. ) - ’

°

Step four--operation design--begins' with construction of an
organization matrix. The matrix displays line relationships, function
. relationships, and role descriptions of’ al} relevant personnel in the
organization, Lines of communication and control procedures are
then -established in preparation for- implementing the plan. The
emphasis on planning for installation and concern for communication
- serve to emphasize the organization developmént orientation of her
model. Clearly, the intent is 1o achieve a lasting change and create
an environment in. which, continued develop{nent is more likely to
occur.
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N Stage three has two steps, assessment design and action design.
Assessment design specifies the development of an evaluation matrix
to measure both intended and unintended outcomes. , Formative
evaluation plans are also developed at this time. A three-part
structure is suggested for structuring the evaluation and collecting
data on both processes and outcomes. One unique feature of her
evaluation plan is estimating the value of expanding the effort to a
larger or different orggr:lzatlon. Also of interest to developers is the
requirement that evaluation results be supplied to both project staff
and key decision makers in the organization. Most models of the
development process imply (by omission) that evaluation data should
not be distributed outside the development team. By specifying
external distribution of findings, Blondin hopes to create an open,
honest environment where success and failure are visible, and both
are understood to be part of the development process.

The last step is to-design an action plan for implementing the
proposed solution and assessment plan. Timelines are developed,
commitments again obtained, operational personnel trained, and the

necessary mgterials produced and distributed. With all elements

defined, the plan is then implemented and assessed. Given the
formative evaluation orientation of much of the assessment, it is
expected that on-line modifications will be made as necessary to
assure progress toward stated goals.

< The major ‘strength of Blondin's model is its recognition of the
many organization elements which affect attempts to bring about
change. Its focus on development which will build an organization
committed to and able to carry out additional development makes
_this model noteworthy. Its greatest limitation is the lack of specific
‘information on how each step is to be performed. Some steps
(evaluation, ob;ectlves, and action design planning) are well specmed
while others require developers to rely on their own judgement as to
what should be done.

Blake and Mouton Model

[

* The second model selected for review is by Blake and Mouton
(1971). Although it is—a model of organization development (oD)
which subsumes ID as one of several activities directed toward
improving an orgamzatlon, this OD model does have a systems
orientation, and it is similar to a number of other models. The reader

~
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Specification »

An ideal systematic model is

drawn up which describes
what should be at a desig-

' nated time,

An objective appraisal is
made of the sxtuanon, or
what is.

a4

P e

Gaps and dxscrepancxes ap-
pear between the is and the
should be, the actual and the
ideal...

J

/

The ideal modef includes all
relevant identifiable forces.

Steering, correction, and
control mechanisms guide
convegsion from actual to
1dealq\

’

Description

¢
1

-
The model is based on theo-
ry, fact, and logi¢, uncon-
taminated by assumptions
from the status quo culture
or from the past.
The actual or as is situation
is described in a way that
permits point-by-point com-
parison of actual circum- -
stances and those that would
exist if the ideal model were
implemented.
The gaps become motivation-
al fotces; the actual is ana-
lyzed for its strengths and
weaknesses; motivation to
close the gaps directs

change; conditions to be

rejected or replaced are
identified; development steps
are planned and programmed.

Those forces under direct .
organizational control and
those emanating from the
environment are included.

The-situation is measured be-
fore change is initiated, at
intervals, and when change. is
completed for facts for-guid-
ing further action. ——

Fxgure 13. (From OD--Fad or Fundamental by Robert Blake and Jane

S. Mouton. Reproduced by special permission from. the
January, 1970 TRAINING AND DEVELOPMENT JOURNAL.
Copyright 1970 by the American Society for Training and

Development, Inc.)
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is cautioned that the model discussed here Is their OD model and not
related to ‘their widely known management style matrix,

Blake and Mouton's general model for systematic development
is relatively snmple, containing only five specifications. They are:
(1) an ideal model is constructed of what should be; (2) bJec
appraisal is made of what is; (3) gaps and dlscrepanc1es re identi ed
between the ideal and actual; (4) the ideal includes all /relevant
identifiable forces; and (5) steering, correction, and control mechan-
isms guide conversion from actual to ideal. Unlike most authors,
Blake and Mouton do not present a graphic flow chart to display their
view of the development process. However, their step by step flow
of events is reproduced below. . It is interesting to note that Blake
and Mouton are among the very few authors who state their assump-
tions before presenting their model. While all- authors make numer-

ous assumptions, few have made the effort to make them visible.
. L4

Blake and Mouton make eight assumptions about change which -
are integral to their model. The first assumption centers around the
concepts of: (1) individual development,*(2) membership develop-
ment, and (3) organization development. .Their view is that all three
are interrelated and must be addressed as part of a total system of
development. Their second assumption is that, although change can
occur through revolition er evolution, the most effective and effi-
cient means’'is by systematic develdpment. Unfortunately, they
present little hard evidence to support. this assumption.

! )

The third aSSUmpt,lon lstthat ,human behavior and organization
operations. interact to either facilitate or inhibit performance, Thus,
both must be addressed by the deéveloper. The fourth assumption is
that education and, trdining must be mtecwoyen to pfoduce effective
developmem. They express the’ coneergrt gt organization develop-
ment is often llmlted to training (defmed as’mastery of skills without
understanding urxderlymg principles) to the- detrlment of long-term
cafeer development of employees.. . \ .

Assumption five deals with the relationship. between thinking
and emotion. They decry thel tendency to petrceive thinking and
emotion as separable and the existence of ‘two camps of developers.
One camp limits itself to rational thought as "the focus of develop-
ment while the other deals with how people feel about themselves,

.
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+ other people, and the organization. Blake and Mouton believe that
° both the rational thought and emotions of people must be included in
any comprehensive development effort.

Assumption six deals with the relationship between boss and
subordinate. They assume that one goal of OD js to create a climate
»of candor and openness that facilitates communication. They point
out that boss-subordinate personal relationships are inherently differ-
ent from, for example, husband-wife personal relationships, and
hence only a subset of all possible human relationships is relevant to
OD efforts. They caution developers to limit their concern to the
person-to-person relationship elements relevant in an organization
setting and leave the personal inner values of the learner alone.

Their seventh assumption ‘deals with the need for creating an ’
internal initiative for engaging in development. Their view is that °
outside consultants are usually not_effective in bringing about lasting
change. Outside consultants are viewed as usually wanting to avoid
giving direct advice. This results in the consultant being perceived
by the client as not making any contribution. On the ‘other hand, the
consultant feels if he/she gives too much advice, the client becomes
dependent and the, likelihood of creating a continuously renewing
organization is diminished. (Developers would do_well to examine
this paradox whatever ths setting of their development activities.) .

The eighth and last assumption of the Blake and Mouton model
is that human beings have a basic behavioral drive to achieve
involvement and participation in decisions and actions which affect
them. This is in contrast to the authority-obedience view held by
many managers and administrators. It is assumed that solutions to
,organization problems should always be sought in the context of
greater involvement and participation by those affecteﬂ.

4 -
T In summary then, while the Blake and Mouton model has only
five steps, it has eight underlying assumptions which structure its
application. The major strength of this model is the high visibility
given to jts underlying values and assumptiops. Any user of this
model should be well aware of its philosophy and assumptions
concerning the nature of human beings. No other model reviewed in
this paper can make that claim. Its major limitation is the lack of
prescriptive procedures for utilizing the model. Being aware of the
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five steps and eight assumption vides little operational assistance
to the developer wishing to ‘engage in thHe development at the
organization level. .

The comprehensive view of the total orgaqization‘ including
personnel, facilities, rewards, and information networks represents
systems analysis and instructional development on the largest scale
yet applied. -Unfortunately, the number of models available to
illustrate this level of application is very limited. Likewise, the
models are generally not well documented or validated.
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. SUMMARY

This review of typical ID models may leave the reader unsure of
how to react to such a wide variety of models. Obviously, the
literature is replete with models, each claiming to be unique and
desiring of attention. However, while there are literally hundreds of
models, there are only a few major distinctions. Many of the models
are simply re-statements of earlier models by other authors using
somewhat different terminology. Also, there is a disturbingly small
volume of literature describing any testing of these many models.
While no one @an be certain, it_appears that well over half the ID
models have never actually been tested. And, of the remainder,
many have been used only once. It abpears that many active
developers simply'do not write for publication, while many writers
siroply don*t do much development. ' .

. Being fair to the authors of the models, most are more
interested in developing instruction than in scientifically validating
their development models. The typical publication containing an ID
model simply describes its major steps- or stages and perhaps how
they are to be performed. The author(s) usually assumes the model is
worthwhile and presents no data to substantiate that position. Ina
few situations, a case study of an actual development project is
presented along with the model,but even this low level of validation
is relatively uncommon. :

It can only be hoped that in the future some ID  models will be
subjected to rigorous scientific validation. Such’ validation would
require precise description of Yhe elements of the model followed by
systematic data collection concerning those elements. The investi-
gator *would also need to be alert to possible discrepant data not
accounted for in the model. Repeated trials under such conditions
would, if the model had any validity, result in a precise set of
findings regarding the conditions under which the model was valid.
No respected scientist would expect a single model to be valid under
all conditions, but authors of ID models are usually silent on this
matter. It is safe to say none of the models currently available in the
literature has been subjected to such rigorous scrutiny. In fact, most
authors completely ignore the jssue of what conditions should be
present 'if one plans to use their model. For a more complete
discussion of procedures for validating a model, the reader isreferred
to an excellent chapter on models and modeling by Rubenstein (1975).
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What then, is the response of the responsible professional to the
plethora of unvalidated ID models? This author would suggest that
developers acquire a working knowledge of a few models representing,
a variety of types of development. Then, as new and different
models are encountered, they can be compared to those. with which
one is familiar. If a client brings a model to a development project, .
it is probably better to use it (modified if absolutely required) rather
than force the client to adopt your favorite model.  Another
suggestion is to have available in your repertoire some of the models"
which qan be presented with varying levels.of .detail. This will
provide an easy introduction which can later be mage more detailed
as development progresses. Also, when facing a range of situations,
developers should be in the position of selecting an appropriate model
rather than forcing the situation to fit the model. As Maslbw has
commented, "If the only tool you have is a hammer, you tend to treat

‘everything like a nail." Developers should have a number of tools in

their too] bags and usé the right tool for the right job. *
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+ ID models: are’ like mushrooms; they appear in all manner of
strange locatiops, not to mention shapes, sizes, and degrees of
-toxicity. However, the reader may be interested in how models tend
to be classified in ERIC. ° This ifformation will be of value in
searching ERIC or other databases for publications regarding ID-
‘ models. : o
L » . ‘:\ r 1

- Below are the results of an ifitefactive computer search con-
ducted in March of 1930. /

- . r/ N
* "From many possible descrip/ors the following were initially
selected: instructjonal "development, instructional design models,
systems approach, materials development, curriculum development,

instructional systems, and systems development.

. A variety of two-way and ihrée-wéy combinations were queried
requiring either major and/or minor emphasis. Without presenting all
the results, it is correct to state that most queries resulted in a very

" large nu'mb;r of false drops. . - et

The only combinations that resulted in a reasonablé numbey of -~

hits are as follows: o
» . b - .
. »"'instructional development" and "moqels"‘ ' 33 drops -
)1 " "instructional design" {major) ahd "models" " 186 drops
e "model§" (major) and “instrictional systems" . _ 45 drops

/ TOTAL 264 drops\j'
. . - . '

"A non-duplicate printout of these three sets yielded 245 docu-
ments. Inspection of the printout yielded 51 which could reasonably
be consideded as on target. This latter list was further reduced to 20
titles for inclusion in the attached annotated bibliography.

. It is important to note that_the term instructional development
/ was only recently added as an ERIC descriptor. Hence, it, will likely
' prove to be a_more productive descriptor as new_titles are added to -
the da‘tabase. s e T .
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ANNOTATED ERIC BIBLIOGRAPHY
. Periodicals

Andrews, Dee H. and Goodson, Ludwika. A comparative analysis of
models of instructional design. Journal of Instructional Development,
1980, 3(4), 2-16. (UMIs EJ 228 351)

" Examines 40 models of instructional design, identifying which
of 14 common tasks in model development each includes and
categorizing them byr origins, theoretical underpinnings, and
purposes. Uses of systematic instructional design models are

. discussed,” and an explanation for the variety ‘of models is
- offered. ,

' Baba, Marietta Lynn and others. Designing, producing, and evaluating
an instructional telecourse: A model for involving the adult learnér.
Journal of Instructional Development, 1980, 3(4), 24-32.. (UMI: EJ
228 353)

Describes a' model for planning, producing, and evaluating’

instructional television for.the adult learner which involves the

interaction of faculty, television professionals, and students in

the curricular content planning and the development of televi-

sion scripts. Formative evaluation using student input 'is
5 included. . .

- Bﬁterbaugh, James G. Institute for -Learning model. Audiovisual- .
Instruction, 1971, 16(10), 26-27. (UML EJ 051 375)

Presents a procedural planning model which has been con- .
5 structed to illustrate the educational development relationship
"~ — toinstructjonal design. : T .

Davis, Joel J. Design and .implementation of an irfdividualized
instruction program. Educational Technology, 1977, 17(12), 36-41.
(UMK EJ 173 963)

-

The model presented includes these components:  analysis.
(behaviors, objegives:ﬁquence); synthesis (competencies, ma-
" terials, setting); and out®omes (evaluation, modification).

~
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Faust, Stephen M. Instructional developer.as content specialist:
Three case studies utilizing the instructional development-opergtions
research model. Educational Technology, 1980, 20(9), 5-12.” (UMIL:
EJ 232 664)

Presents a three-phase model--content research, specification,
delivery—for instructional development-operations resedfth,
and describes its apphcatlon in developlng courses in zoology,
geology, and paleontology.

Lindenlaub, John C. and Russell, James D. Getting started on
improving instfuction. Engineering Education, 1980, ‘22(5), 413-417.
(UMI: EJ 218 444) < -

v

Provides a model with which to view the instructional process -

and teaching activities within it, stressing the. importance of
viewing improvement as'a continuous process and utilizing
feedback.

Penta, Frank B. A systéms model far the development of instruction-
al materials. Educational Technology, 1973, 8(7), 12-16, (UML EJ
082 696) 7

¥

~

Describes a systems-model for instructional materials develop—
ment for medical education at the' Medlcal Center -of the
University of Illinois. . .
Root, Augustin A. Educational dynamics: Modehng instructional
development processes in school. Educatlonal Technologg, 1975, 8(7),
32-35. (UML EJ 082 701)

3

Author explaim\riis model of instructional development for

2

initiating and continuing changeyin education.

Rossett, Allison. The politics in performancé technology NSPI -

Journal 1980, 19(4), 5-6. (UMI EJ 228 302) . .
Simplifies an instructional systems model |nto four components
--define, specify, develop, evalyate--and argugs that- -t can be
a tool for performance technologists to.use in diagnbsing the
political incidents they confront in thelr work.
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QTennyson, Robert D. Evaluation technology in instructional develop-
ment. “Journal of Instructional Development, 1978, 2B, 19-26. (UM
EJ 198 347) . . i

L3

Discusses a four-phase development model which_ was deliber-
ately constructed to eliminate boxes and arrows commonly used
to illustraite how development works, ‘arguing that a well .
organized development system would be too complex to dia-.
gram, and if it were diagrammed, no one could follow it.

ERIC Documents

3

Barson, John. Instructional systems development: A demonstration
and evaluation project. Final report. East Lansing, MI: Michigan
State University, 1967, 125p: (EDRS: ED 020 673) i .

—_— -
Four universities cooperated .with Michigan State to test,
demonstrate, and refine a model for media innovation and
instructiondl development which had been designed in an earlier
project. Team approach efforts were ti;ken ynder the guidance
* of the model's preconceived, sequential system of decision
making. Documentation of all activities is included.
Berkowitz, Melissa and O'Neil, Harold F.; Jr. An annotated bibliogra-
hy for instructional systems development. Alexandria, VA: Army
Research Institute for the Behavioral and Social Sciences, 1979.. 57p.
(EDRS: ED 186 023) . '

This report lists instructional development resources relevant
to the interservice procedures for the instructicnal systems
development model (ISD), a standardized model which provides
for the assessment of training needs; the design, development,
and ‘implementation of instruction; and the assessment of -
instructional quality. Relevant documents are classified ac-
cording to the 19-block ISD model, and the summaries provided
identify documents on authoring 'aids, procedures, or tech-
niques. The purpose of each block in this model is defined, and
directions for future research are suggested.

. Branson, Robert K. Interservicesgrocedures for instructional systems
development: . Executive summary and model. . Tallahassee, FL:

>
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Florida State University, Center “for Educational Technology, 1975. 1
157p. « (EDRS: ED 122 022) "\ r

- , ' .

This document is the last,of a five-part series focusing on the .
processes involved in the formulation of an instructional sys-
tems development (ISD) program for military interservice train-
ing that will adequately train individuals to do a particular job,
and which can also be applied to any interservice curriculum

. development activity. It presents a summary and model of the

, interservice procedures for instructional systems development
(IPISD) and an overview of its application, 3nd management,
with embhasis on response to local needs. The 'functional
phases of ISD include analysis, design, development, implement- .
‘ation, and control. A

Briggs, Leslie J. Handbook of procedures for the design of instruc-
tion. Pittsburgh, PA: American Institutes for Research, 1970. . 206p.
(American Institutes for Research, 135 North Bellefield Ave., Pitts-
burgh, PA 15213. Not available from EDRS. ED 043 230.)

. s
. The handbook contairts procedures (a model) for the systematic
design of instruction. Included are steps for writing, selecting,
and organizing behavioral objectives and for identifiying their
levels; test construction, administration, and grading; and the
, o - determination of competencies and selection of materials. - °

. Durzo, Joseph J. Organization and implementation of instructional
development in higher education: Some basic considerations. Paper
presented at the annual meeting of the Association for Educational
Communications and Technology, Miami, Florida, April 26, 1977.
20p. (EDRS: ED 143 323) ¢ '

This djscussion of issues related to the developryent and imple-
mentation of instructional development programs intended to
assist faculty in improving the effectiveness and efficiency of ot
~collegiate instruction is based on a review and synthesis of the
literature. Three different approaches to instructional im- .
provement programs and two approaches for generating proj-
ecCts are discussed. Eight areas of concern identified as most °
‘important to the implementation of such programs are (I)
administrative commitment, (2) administrative location pf in-
structional development agencies, (3) institutional reward
structure, (4) instructional development procedures, (5) team
: i

'
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approach to instructional development, (6) faculty development,
(7) maximizing ‘impact, ahd (8) evaluation. References are

appended. T T

Lahge, Carl J. Developing programs for ‘teachers. Alexandria, VA:
The George Washington University, Human Resources Research Of- -
fice, 1969. 2lp. (The George Washington University, Human
Resources Office, 300 North Washington St., Alexandria, VA 22314;
EDRS: ED 033.902)

’

Discusses the utilization of the systems approach in the design
of teacher programs and describes the seven-steps approach:
(I) systems analysis, (2) job model, (3) specify knowledge and
skills, (4) determine instructional objectives, (5) construct
training program, (6) develop proficiency test, and (7) evaluate
training program. ' :

Rayner, Gail Treat. An empirical study of a methodology for the
revision of systematically designed educational materials. Tallahas-
See, FL: Florida State University, Computer Assisted Instruction
Center, 1972. 163 p. (EDRS: ED 067 877) ) )

A project was devised to develop and test a model for the
revision of systematically designed instruc ional materials. The
model described divides the revision profess into content and
procedural changes, with decisions based &n data collected from *
measures of student performance and attidtdes, as well as the
judgement of a content expert and an educational technologist.

Shoemaker, Byrl R. and Parks, Darrell L., Eds. An instructional
system design for vocational education. Columbus, OH: Ohio State
University, Center for Vocational Education, 1976. 108p. (EDRS:.
ED 143 8}8) ’

N I
The instructional system design (ISD) which isMdescribed pro-

" vides a systematic procedure for planning and organjzing voca-
tional programs. Chapters inclide Philosophy and Standard
Characteristics of Vocational Education; “A Foundation for
Curriculum Development; Concepts and Practices in Vocational
Curriculum Development; Using-Surveys and Analyses as a Basis

«  Jfor the Development of a Course Outline; Instructional Objec-
tives; Determining Instructional Program Strategies; Scope. and -
Sequence of Tasks; Grouping arid Scheduling for the Instruction-
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al Program;. Determining the Related Instructiongl Content;
Determining Evaluation Strategies; and Outline of Procedures
for the Development of a Course of Study. Definitions of

related terms, specific strategxes/suggestnons, summaries, flow-
charts, and references are Iincluded.

Silvern, Leonard C. Systems engineering of Education V: Quantita-
tive concepts for education systems. Los Angeles, CA: Education
and Training Consultants Co., 1972, 143p. (Education and. Training
Consultants Co.,-Box 49899, Los Angeles, CA 90049. Not available
from EDRS. ED 071 445)

The fifth of 14 volumes in a series on systems en neermg of
education for the education and training consultant, this volume |
reviews and applies arithmetic and algebraic procedures to |
simple education and training systems.

Twelker, Paul A. and others. The systematic* development of
instruction: An overview and basic guide to the litetature. Stanford,
CA: Stanford University, ERIC Clearinghouse on Educational Media
and Technology, 1972. 29p. (EDRS: ED 059 629) T

v

Five systems approaches are identified: the ‘Teaching Research
Systems approach, the Michigan State University Instructional
Systems Development Model, the System Approach for Educa-
tion models, the Project MINER VA Instructional Systems design
model, and the Banathy Instructional Development System.
model. These models include actions categorized as problem °
definition and organization, systems analysis and development,
and system evaluatxon An annotated bibliography is appended.




