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A BROAC STUDY WAS CONDUCTEC OF THE CEVELOFMENTAL
PROCEPURES ANC COSTS OF THE NEWER MEDIA FREFARED FOR COURSE
INSTRUCTION AT MICHIGAN STATE UNIVERSITY. DETAILS OF THE
STULY WERE FRESENTED IN TWO SEMINAR FAFERS THAT WERE
FRESENTED AS DISSEMINATION REFORTS IN 1965 AT THE NATIONAL
CONFERENCE OF THE AMERICAN ECUCATIONAL RESEARCH ASSOCIATION
IN CHICAGO, AND AT THE DEFARTMENT OF AUCIOVISUAL INSTRUCTION
CONVENTION IN MILWAUKEE. THE FIRST FAFER DISCUSSEDC THE
RELATION ©OF SYSTEMS METHODOLOGY TO UNIVERSITY CURRICULAR AND
INSTRUCTIONAL FLAMNING. ATTENTION WAS FOCUSEG ON (1) THE
ANALYSIS OF THE COMFONENTS REQUIRED WITHIN THE INSTRUCTIONAL
SYSTEM, (2) THE DESIGN OF CEVELOFMENTAL FROCEDURES NEECEC TO
PRODUCE THE SYSTEM, AND (3) FIELD TRIALS OF THESE
PEVELOFMENTAL FROCEDURES. THE SECOND FAFER DISCUSSEL THE
FUNCTIONS OF THE MEDIA SFECIALIST BY (1) IDENTIFYING A
LOGICAL SEGUENCE ©F MAJOR DECISIONS AND (2) ANALYZING THE
PROBLEMS OF TRANSLAYING CECISIONS INTO ACTUAL INSTRUCTIONAL
MATERIALS. MEANS OF MOTIVATING FACULTY TO UNDERTAKE USE CF
NEWER MEDIA WERE ALSO DISCUSSED, (AL)
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EXHIBIT |

A PROCEDURAL AND COST ANALYS|S STUDY OF MEDIA [N
INSTRUCTIONAL SYSTEMS DEVELOPMENT

Summary of Orgariizational Activities
and
Stages of |Investigation

PART A

JANUARY FEBRUARY MARCH

~

Organizational Activities

During this period, most of the new organizational activities involved -

. planning for cooperative efforts between Parts A and B in preparing the

final report of this project. Meetings were held with Dr. Gardaer Jones
and the Project Advisory Committee to review the outline plans for the
final document.

Within Part A, staff organizational activities during the period consisted
of preparing dissemination reports for presentation at the American Edu-
cational Research Association national conference in Chicago (February,
1965) and the Department of Audiovizual |nstruction convention in Milwaukee
(April, 1965). Copies of these papers are included in the Appendix of this
repo-t.

Preparations were also made for the review of project conclusions by
consultants scheduled for an April visit. These persons are: Dr. James
D. Finn, Chairman of the Department of Technology at the University of
Southern California, and Dr. Wesley C. Meierhenry, Assistant Dean of
Teachers College, University of Nebraska.

Stages of ]nvestigation

Study Phase |:

Thé information gathered from various Michigan State University instructional
systems case studies was edited into a format, which will permit quick review
by readers and be directed at questions l'ikely to be foremost in their
interests.
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EXHIBIT |

Study Phase |}:

Instructional systems development work and associated production was
conducted with the following departments on the MSU campus: Electrical
Engineering, Speech, Teacher Education, and the Social Science Division
of American Thought and Language. Varying progress has been made in
the production of materials resulting from the instructional systems
dcve lopment sessions conducted with the faculty in each of these
departments.

Study Phase []]:

Specific procedures for developing instructional systems Have been
derived from the experiences and analysis of activities within the Study.
These procedures have been inc¢orporated into flow=charts which appear
applicable to most instructional areas in higher education.

-ty

Study Phase |[V:

Formal reports prepared for symposia at American Educational Research
Association convention and the convention of the Department of Audiovisual
Instruction, were distributed to observers at these presentations and to.
mail requestors, for dissemination -and evaluation purposes, An invitation
for reactions was extended to the 105 parties in the United States and
Canada requesting this information. Several replies have been received
and are encouraging in their assessment of these position papers.

In addition to the positfon papers presented at the aforemantioned
symposia, a copy of a report on these presentations by Dr. Phil Lange,
of Teachers College, Columbia University, is enclosed in the Appendix.
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EXHIBIT |

A PROCEDURAL AND COST ANALYS|S STUDY OF MED|A IN
INSTRUCT|ONAL SYSTEMS DEVELOPMENT

Summary of Organizational Activities
and
Stages of |nvestigation

PART B

JANUARY FEBRUARY MARCH

COST ANALYSIS STUDY
Phase |:

a) Annotated Bibliography has been reproduced for internal use,
There will be a few additional entries befcre final publication. The
Bibliography will appear as Part V of the Combined A and B Final Report
and also as part of the separate Cost Monograph.

Phase |]:

a) Visitations. Dr. Gardner Jones went to the Air Force Academy and
Air Training Command (Sheppard AFB) in November for discussion of costing

experience. All accounting being done at this institution is on a Fund
Obligation basisf

Don Edwards visited a Programmed [nstruction group at Keesler AFB
and brought back some course development procedures materials (diagrams)
which have been turned over to Part A staff. They are very parallal to
Part A's diagrams for course development.

b) Part B staff have written portions of cost corncepts materials in
sections which fit various parfs of Cost Monograph outline, and portions
of Final Report material, which it Final Report outline, Material for
B part of the final Report is beginning to "fall into placw’ and much of
it i3 ready to be integrated with parallel Part A material,

c) One stafi member has continued study of faculty time usage in the
Engineering course development trial through the winter quarter, as a
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EXHIBIT |
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basis for costing out this experiment. Results are not yet summarized,
We have good data for last summer and fall.

We found it unfeasible to obtain meaningful time usage information
for the Theatre Arts experiment, beyond the film production stage. This
may be as much due to our inability to educate the participants on reporting

purposes and procedure, as to their different outlook toward personal time
accounting.

d) Analysis of CCTV cost was compisted, and Audiovisual costs are s+ill
in analysis but nearly complete.

Development of case history description of the Accounfing-by-CCTVi
(Closed Circuit Television) experience Is nearly complete,

v

Upon finishing these assignments, one team will construct the "Rock
Study" case history, the other the "Chemistry Film" case history, after
gathering the data needed to complete what the Audiovisual Center has
accumu lated regarding these media applications.

These case histories (brief sketches thereof) will be incliuded
in the Combined A and B Report.

e) Target date for completion of Combined Report is still June 30,
including editing and printing of copies for internal use, copies for the
United States Office of Education, and a |imited number of copies for
distribution as requested.

ey
L4

=

f) Part B staffing to June 30 (all on a half-time basis):

T = v

Jones - Director
Cunningham, C.
Cunningham, W.

Ewald, A.

Tatu, G.

Bournazous, J., Secretary

g) Dr. Jones doés not contemplate completion of the Cost Monograph as
of June 30, but has requested extension to July 31, with his full-time

assignment to project from June 20 to July 31, and continuation of sacretary
for the same period.

L4
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A PROCEDURAL AND COST ANALYS|S STUDY OF MED|A |N
INSTRUCT |ONAL SYSTEMS DEVELOPMENT

Parts A and B Log Report

Quarter Ending: March 31, {965

EXHIBIT

[l
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EXHIBIT |

PROCEDURAL AND COST ANALYS|S STUDYY OF MEDJA [N \

INSTRUCTIONAL SYSTEMS DEVELOPMENT

Office of [nstitutioral Research

Audiovisual Center and the College of Business

Michigan State University

* Project Term - June 26, 1963 = June 30, 1965

PART A - LOG REPORT

Project Period

Log Entry -

January | -
March 31, 1965

4

NOTE: The press of summarizing ctudy findings for
inclusion in the final report and preparation of
interim dissemination papers, preempted the time
necessary for maintaining a daiiy log of project
activities, |t was judged that these efforts could
better be used in refining the final report; thus,
no log reports are included with this quarterly

report. .
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EXHIBIT [[|

MICH{GAN STATE UNIVERSITY

U. S. OFF|CE OF EDUCAT|ON OE=3-|6-030
Statement of Expendituras for the Period
January |, 1965 = Merch 3!, 1965

PARTS A “ND B
Expenditures:
Personne $ 13,903.28 - ‘
Emp loyee Benefits 1,514.41
Travel . 999.62
Materials and Supplies 259.16
Services 3,542.!5
Equipment Rental 1,072.50
Communications 128,55
Reproductijon . ' (283.43)
Other 153.26
Overhead 7.156,02
TOTAL EXPENDITURES 1/1/65 to 3/3i/65 $_28,445,52
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A SYSTEMS APPROACH TO
CURRICULAR AND INSTRUCTIONAL PLANNING

Y

A symposium conducted in Chicago
at the annual meeting of the
American Educational Research Association
February 10, 1965

F S

PARTICIPANTS

John Barson
Associate Professor, College of Education
and Director, Instructional Systems Development Study
Michigan State University

John M. Gordon, Jr.
Research Specialist
Instructional Systems.Pevelopment Study
Michigan State University

E W. Russeil Hornbaker

Media Specialist
B Instructiona! Systems Development Study
B

Michigan State University

Yarag
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" SYMPOSIUM: A SYSTEMS APPROACH
TO CURRICJLAR AND INSTRUCTIONAL PLANNING

INTRODUCTION

The following paper partially describes the findings frem a broad
study of the development procedures and costs of the newer media in

course instruction at Michigan State University.

This investigation is supported by a grant from the United States
Office of Education, under the provisions of the National Defense
Education Act, Title VIIB, Details of this Study will be presented
in the above symposiqm at the 1965 Annual Meeting of the American
Educational Research Association in Chicago, and in the FINAL REPORT OF
THE PROCEDURAL AHD COST ANALYSIS STUDY OF MEDIA IN INSTRUCTIONAL SYSTEMS

DEVELOPMENT, avai.able after July I, 1965.
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RELATION OF SYSTEMS METHODOLDGY
TO UNIVERSITY CURRICULAR AND INSTRICTIONAL PLANNING

Concerning an ln;fruc?ional Systems 5-tudy

The improvement of instruction in higher education has become a ma jor
concern in the wake of changes visited on unjversities and colieges in re-
cent years. In coritrast to the once dominant position instruction occupied
in higher education, it now competes with research and government service

for limited faculty time and resources,

It instructional improvement is to meet this competition and the
increasing demands for greater breadth and depth in various curricula, some
exiraordinary measures must be devised. |In short, undsrgraduate and gracu-
ate instruction are in need of new procedures for planning, development,
and operation. Among the alternatives proposed for such change, is the

suggestion that the systems approach be employed in designing instructional

development procedures.

An extensive study of instructional éysfems is nearing completion at
Michigan State University. "A Procedural and Cost Analysis Study of Media
in Instructional Systems Development", covers the period from 1563-1965,
and centers on investigation of the Jdevelopment and use of the newer media
in instructional systems, However, in this analysis, investigators were
required to review aspects of procedures for general instructional system

design as well.

The three purposes of the Study are: (1) the descriptive analysis
and evaluation of instructional systems development activities at MSU
during the pericd, 1963-1965; (2) the measurement of costs associated with

instructional systems development; and (3) the development of hypothetical
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models of instructional systems deveiopment proéedures. This presentation’
attempts to explicate their experiences with the latter; i.e, the design

of procedures for instructional systems development.

Conceiving the University as a System

General systems methodology permits a system to be defined as any
grouping of components, which operates in concert or related fashion., It
is not too difficult to employ this concopt to describe a university.

For purposes of the Study, investigators viewed the university as re-
presenting a sub-system o7 society, or in effect, a system in itself.
Within its boundaries exist a number of sub~systems, among which the most
pertinent tc tha Study are those sysiems providing resources and instruc-
tion, The employment of these systems relationships permitted investi-
gators to concentrate their attention on intra-system operation without
losing the perspective or identities of external conditions, which affect

these sub-systems.

Attention was focused on () the analysis of the components required
within the instructional system (1S); (2) the design of dévelopmenfal
procedures needed to produce the 1S; and (3) field trials of these

developmental procedures,

Identifying the Instructional System

One would be hard-pressed to closely relate to instruction all acyi-

vities, persons, and facilities comprising a modern university., The invesii-

gators sifted through these components in order to select those particularly




DN WM e vl el ey

|
|
|
|
|
,’

-

\)‘ e A A b R, A e et S ke i i o D e e e e - ~ —

relevant to the IS,

The boundary of the IS circumscribes only those sets of components
which directly or terminally determine, through communicatisns @nd decisions,
the events enacted in course instruction. The set of componenis which affect
the conduct of instruction remotely, are considered a part of s, as vet
undefined, resources system, and contribute to the design of the iS through
procedures in a developmental system. (See Diagram |, Appendix A). The
identity of the components and relationships found within the |S are stated
in the definition below:

An Instructional System is a complex consisting of a learner(s) and

a combination or all of the following components: instructor(s),

“.material(s), machine(s), and technician(s), given certain inputs

and designed to carry out a prescribed set of operations. This

set of operations is devised and ordered according 1o the most

recent arnd pertinent evidence from research and expert opinion

such that the probability of attaining the output, specified

behavioral changes in the components, is maximal.

It is probable that the definition of the IS appears mechanistic
and unlike the value-laden meaning, usual ly associated with instruction.,
“his effect is largely the result of the semantic differences which exist
between the discourse of the academic disciplines and systems analysts. It
should be pointed out, that definition of a theoretical relationship among
components contributes only a start to constructing a purposeful instruc-
tional design. The more demanding task is the specification, ordering and
impiementation of ‘he content and behaviors which produce the aesireg output
or result, Some of the knowledge needed for such pianning is evident in

the instructional systems cases at Michigan State University, analyzed vy

the Study. A good deal more remains to be learned. To this end, the Study
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undertook the design and trials of hypothetical models of instructional

systems development,

iS;peveléomenfal Procedures

The location of the IS activiiies on a university campus is not
an especially difficult task, Characteristically, the major portion of
IS activity occurs within the classrocm and study areas, On the other hand,
the developmental procedures, which lead to IS realization, are incredibly
diffuse in time and iocale. From a course content standpoint, they mav
extend backward in time +o.+he inception of a given discipline. From a

Behavioral standpoint, they ‘may encompass the sum total of student and pro-

fesscrial life experiences,

These spectacular dimensions forced Study investigators to limit the
analysis and design of development procedures to those which can be reason-

ably executed within the capability and competence of university personnel

and resources,

Further structure was given these procedures through the conception
of a Learning Resources Center, a specialized university facility dedicated
to the analysis of instruction, the development of instructional strategies,
and the provision of supporting materials and devices, A flow chart of the
gruss IS development procedures devised in the Study appears in Diagram

Z,lAppendix A,

These procedures apply primarily to the developmental activities
involved for a complete redesign of course instruction. However, it is well~

recognized that only a small number of cases would require such over-all

[
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measures, More typicaily, faculty members seek assistance in implementing
some portion or session within the course structure, while leavingifhe
bélance unchanged. The options for "mid-entry" or éven "dipping" in the
procedures, are not precluded in the investigators concept of the procedures

operation,

Refinement of the |S Developmental Procedures

The firsi designs of IS development procedures were models which
took into account most of the personnel and resources availablie, plus a
few that logic suggested as necessary for the nafure of this task. The
procédurél models were largely influenced by the background experiences of
the investigators and the University, pertinent results from literature,

and advanced thinking in the area of instructional design.

Provisiéns in the Study allowed for concurrent examination of instruc-
tional systems currently developing at the University and the selection of
varjing academic areas for more intensive analys%s. The selection of develop~
ing courses in Electrical Engineering and Theatre Arts resulted in an oppor-

tunity to field test the hypothetical development procedures in Appendix A,

Diagram 2,

Speciallists for this exercise were drawr from existing staff of ftg
University Co!lgge Evaluation Services Bureau, the Audiovisual Center, and
the Study. Comprehensive tape recordings were made of all encounters be-
tween faculty members in the selected academic areas and the specialisTs

cited in the procedures. One purpose of the trials was to closely observe

the efficiency of the model development procedures from their initiation
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to use of resultant lnsfrucflonal design and materials., There were no
plans in effec+ to evaluate the improvement in learning, except to sample
subjective judgments of +he professors involved. A second purpoce of the

trials was to continue the re-shaping of the model development procedures,

Preliminary appraisal of the model procedures suggests to the investi-
gators that faculty members and specialists find them useful for instructional
development, from both the standpoint of clarifying -course objécfives and
selecting appropriate experiences and materials. The +rjal results did not
suggest any major realignmen% of *the procedures, Observations and post
analyses suggest that the adjustment needs arise primarily from omission
of detailed directives within the major steps of the éroce&urég. Some of
these adjustments may require the findings of new basic educational research.

Other alterations are largely faculty and special ist competency-1inked.

The nature of several of these problems uncovered, are treated in

the next section of this discussion.

P T
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AIDS AND HINDRANCES IN SPECIFYING OBJECTIVES

The C&urse Pianning Sub-éys?em was hypothesized by first identifying
the standard sequence of decisions that must be made. The decision sequence
divided into three specialty groups; those dealing with evaiuation, ins:ruc~
ticn, and medfé; The main functions of these specialty groups were thought

to be:

Evaluation == tc help in identifying student behavioral objectives and
developing pre and post criterion instruments.

Instruction -~ to aid in the determination of strategy, i.e. self=study,
need for live teacher, etc., (works primariiy with behaviors)

Media -~ Yo assist in making representational and transmission decisions

(works primarily with teaching examples)

The instructor brings to the sijtuation the ability to:
(I) clarify the department's objectives for the particular
course in both content and behavior terms.
(2) specify the exﬁecfed entry behavior of fﬁe students,
and most important,
(3) develop meaningfui Teaching examples of the concepts

and principles within the selected content.

Rather than be like the cld saw that says, "Everybody talks about the
weather, but nobody does anything about it", we undertook to do something
about testing our hypothesized procedures in a design with insTrﬁcforg,
teams of specialists, and course content as factors. The three "factors"

were counterbalanced so that we could get some notion of where the

I S
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weaknesses of our procedures might lie., For example, might +he ingenious,
informed instructor be the key to success? Or do we need better trained
ard more specialized specialists? Or is it impossible because of the
abstract nature to function with certain academic course content or ob-

jectives?

We were fortunate to have two disparate departments == electrical
engineering, and speech and iheatre arts, both undergoing revision of their
antry level course and willing fo‘parficipaTe. Two sepzi-ate instructors
from each department, both assigned to teach the courses under study, volun=-
teered their time and energies. Two separate teams of specialists were formed
which included a representative of each of the foliowing areas: evaluation,
media utilization, graphics design, and film production. T.are were no
personnel available to adequatelv plag the roles of the instructional
specialists as we saw the functiun. Not being able to find trained individuale
for this role is one of the most important findings of the Study. As such,
fhe-media ;peciaiisfs were forced to play dual roles and go beyond media

decisions., Most centers where activity of this sort was being carried out,

employed media personnel in this capacity.

_ After filling out a questionnaire designed to elicit such input data
as student enrollment, facilities allotment, finances, etc., the instructors
began the course planning by meeting with the evaluation specialists, A
Content-Behavior Matrix (See Aapendix B~1) had been developed to help them
zerﬁ in on their task. |t was designed to provide a basic structure to
facilitate the acquiring of the new frame of reference. The content cate-

gories represent what was to be iearned, while the behaviors, what was to

T T ey T e S ey W e e
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be done with the content. The cells of the matrix idenfify‘ifem types
such as multiple choice, completion, essay, etc., thus facilitating test
development. Psychomotor and affective objectives were alluded to, but

not specified by either department.

The initial discussions involved the instructor acquiring the new
"behavioral frame of reference"., Thare were also the usual problems of
defining and differentiating behaviors and the propensity to use the verb,
"understand". As the sessions continued, the definitional problems shifted
from behavior to content: +hat is, whal concepts, principles, etc. were
the basis of the course, |t was somewhat surprising to note that the in-
structors at times had more difficulty arriving at concepts and principles
than deciding what +c¢ have the student do with them. They tended tn think,
as we all do, in terms of the teaching examples rather than the underlying
concepts and principles, As such, the instructors repeatedly tried to teach
the course: that is, talk in terms of these examplers rather. than the con-
cepts, and demonstrations rather than principles, ‘lj was also difficult

for them to define entry or pre=requisite conteni-behavior,

Progress was closely related to the instructor's familiarity and depth
within the subject matter. I+ would have been quite helpful, especially
when the instructor was cither new to the course or in areas in which he
was not expert, to have been able to call upon a subject matter specialist —-
@ man who had been given released time to think about curricular matters.
The results of one sessiqn (see Appendix B~2) are a step toward specific

item writing,




Another tack was taken to arrive at the sequence of behaviors; that of

E2 K3 Em

beginning with the most complex desired behaviors and working tackwards,

Since it somewhat evaded the probing question of content and loosely

63

structured the hierarchy of behaviors, the progress was considerably more

£33

rapid, The two results developed for Theatre Arts are found in Appendices
B-3 and B-4. B-3 dealt with teaching examples, while B-4 attempted to
maintain both sequence and a behavioral tone, The latter seemed to be a

more workable vorm, Appendix B-5 represents the counterpart sequence for

S B A

Electrical Engineering,

Because of schedu!ing problems, vacations, and other duties, the
teams felt they had to call a halt at this point and empioy yet another
technique to be able to "pe ready" for September. The meetings had begun
in June. It was now August. The Jast, more familiar, format was to get

out the syllabus, cut it into lécfure hours, determine what main topics

O B wmor: B waoowr SN ot |

were to be covered, what back-up méfsrials were needed to fill in, where

more specific examples were needed, etc, (see Appendix B-6). A more

A

detailed account of these procedures wil! be given by the next speaker.

B |

The quesfaon of instructional strategy was for the most part dlsmussed
the tieing of instructional activity to desired intermediate and terminal
behaviors was deferred until more time anc knowledge could be- broughT to

bear on the problem,

7 T3 o

The following conclusions can be made: (1) course planning is extremely
time-consuming and, instructors who are involved, should be given released
time commensurate with the task; (2) the level of specificity of objectivas

needed to detarmine instructional strategy is still a mystery -- mainly

| em T o
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because the guidelines underlying diffgrenf strategies are yet to be

drawn: (a) a major analytic and research effort is needed to make

headway in this "no man's land" and (b) training institutions should con-
centrate on developing people to work in this vital area both at research
and developmental levels; and (3) the systems analysis brought decision-
areas into better focus, rather than providing rules for arriving at these
decisions as we had first anticipated, Areas for research and development
are more clearly specified. We nesd a Cape Kennedy for education. Hope-
fully, the R & D centers being instituted throughout +he country will serve

this function, Some of the more obvious problems are::

Content - What are the fundamenta! concepts and principtes within
the subject matter? Vhich are prerequisite and which are to
be taught? What are the most meaningful examplars of these
concepfé and principles? Once students have acquired them,

what are they to do with them?

Strategy - What ciues within the framework of the association of
behavior and content determine the instructicnal strategies?
For example, what content-behavior is best suited for self-
study? group activity? etc., How do you teach one to

evaluate? +to apply? +to transfer?

Evaluation - What is TheQmagic number of successful terminal behaviors
to be considered a "pass"? or better yet, a B? Are they
mastery or discriminating behaviors? How much value should

be put upon a fundamental behavior or a vital behavior?
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Just how specific should our terminal behaviors be, to be

considered ready for implementation?

How much money and time should be appropriated to course
development activities? How detailed shouldthe production
activities be, whe,, it is fairly well established that
method or materials differences, in university research,

show no demonstrable affect upon performance?
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THE AUDIOVISUAL CENTER
AND THE DEVELOPMENT OF INSTRUCTION

l&; o m

Granted that some instructional materials will be necessary to most

e

effectively and efficiently atfain the learning objectives that have been

%} specified, how are the materials to be located, selected, produced, and

f displayed?

u

0 At many universities, an Audiovisual Center has been established which
ié has as part of its function the role of assisting faculty members fo secure

and successfully use var.ous types of instructional materials (see Appendix

A

C-1 and C-2). In recent years, the invention and development of new forms

of recording, storing, refrieving, and displaying information, has grown

o

+o such proportions and at such a rate that several specialties have de-

£l

veloped within the fizld of audiovisual education. As a resulf, at institu-
tions of higher learning where the use of media has received some prominence
i+ is not unusual to find the following specialists working as part of an
Audiovisual Center, or as part of a somewhat newer organization sometimes

called a Learning Resources Center,

W

ioe B vy B aigune |

e

. Learning Resources Specialist

M

Knowledgeable about materials, sources, cataloging,

storage and care, and retrieval processes.

.

2. Graphics Specialist

Skilled in design and production of charts, slides, trans-

parencies, photos, and displays.

3. Film Production Specialist

wiour B uie: B oUh

Skilled in design and production of educationzl films,

W,-*V‘Tﬁﬁﬂ,ﬁﬁﬁﬂﬁﬁ_ﬁ
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4. Instructional Television Specialist

Skilled in producing instructional television programs,

5. Distribution Specialist
Skilled in audio and video distribution systems and in

the capabilities of all types of display equipment,

In some instances and with probably growing frequency, we find three

additional types of specialists:

6. Programed Instruction Specialist

Skilled in design and writing of programed materials,

7. Media Specialist
Knowledgeable in all of the above specialties and in
instructional theory and practice, as well as in

curriculum development techniques.

8. Research Specialijst

Knowledgeable in research methods and the media field,

The manner in which these specialists consult and help faculty to
improve instruction cannot be described adequately in a few words or
paragraphs, Partly, this is due to the fact that each problem brought to
the Center by a faculty member\is somewhat unique and the types ot problems

are very numerous,

At one extreme, there is the professor who desires a specific film;

he knows the title, is familiar with the content, and has already decided
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that this is exactly what he wants for his class. The help he needs is +o
locate a source and to secure the film at ihe desired time. What mignt be
considered as the other extreme is +the case of a faculty committee re-

questing help as they are starting to plan for the revicion of the curri-
culum of an entire department and they feel that medija should be "comehow

involved",

If somewhere in the middle of this continuum we consider Typical
past experiences of Audiovisual Centers in assisting an instructor o
locate, select, and procure or produce materials for use in a particular
course or segment of the course, we have situations that resemble those

studied by our Project,

Past experience has been that the instructor would often approach z
given audicovisua! specialict and somehow had predetermined +hat he wants
graphics or film or television or audiotape, etc., While the specialist
aprproached may refer the instructor to a different area (if, for example,
he feels that the ob jectives clearly indicate that filn is required rather
Than overhead transparencies), it is more commnly the case that the specialist
‘initially approached concurs with the instructor and proceeds to produce

the desired materials,

In order to carry out this procduction activity, the producer must
question the instructor extensively as to chjectives, conditions of use, and
literally be "taught the course" by the instructor. Where more than one form
of materials is being produced, each producer has to go through this same

process with the instructor,
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At some Audiovisual Centers there are audiovisual "generalists"
which | have listed above as media specialists. Where such a person is
contacted firsi by the instructor, he obtains from the faculty member this
information regarding objectives and other input information thus saving
the time and energies of the production specialist from being expended at
this task, Also, he suggests the media which can best be utilized to meet
the learning objectives and then arranges for the instructor To meet with

the appropriate production and resources speciatistz,

It is from such experiences which we observed at MSU and at other
institutions that we have patterned our hypothetical procedures, with the
addition of attempting +c make more explicit énd efficient the process
involved., The prior paper has presented some of our findings and pre-
l'iminary conclusions concerning the first steps in the procedures, us to

the steps dealing directly with materials.

Procedures for Locating, Selecting, Precuring,

and Producing Maierials

As a frame of reference for my comments regarding our oxperiences with

the two field trials, | will briefly list our idealized procedures :

I, Statemerts concerning inputs, objectives, examples, and sirategy
decisions made to date are given to the audiovisual special=-
ists by the media specialist and are given time to study

them,

2, Learning Resources Specialist is called upen first to suggest materic

that are available which may serve. as exemplars for the

course,

TR T e e e
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3a. A conference is held of all the audiovisual specialis*s, the

insfrucfor,'and the coordinator,
()R ==

3b. The audiovisual specialists are called in one at a time as
their specialty is required.

4. Decisions are reached as to materials and equipment needed for
specified examples.,

2. Commercially available materials are secured and examined by
the instructor for approval,

6. Other materials are designed, produced, and approved by the
instructor,

7. Materials are tried out on representative students, evzluated,
and revised it necessary,

S, Proviue practice for the instructor with new types of equipment
and materials,

9. hAssemble all materials and equipment and conduct a "dry run" with
a selected group present to evaluate, to trouble~shoot,
and to smoothe out the operation,

3. Make any necessary ravisions,

i, Ready materials and equipment for a "field trial".

Field Trial -- Findings and Preliminary Conclusions

Even though the field trials described in the previous paper did not
compietely follow the procedures outlined for reasons mentioned earlier, there
were a number of observations that are worthy of reporting and some tentattve

conclusions which can be made af this time.

- . ——— S —
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in these cases, the services of the audiovisual resources specialist,
the graphlics production specialist, and the film production specialist,
were called upon, Before calling on each of these, the media specialist
suggested the medium to be used which on the basis of his knowledge and
past experiences would best achieve the teaching examples that had been

established,

It was possible tc give the audiovisual resources specialist adequate

‘informafion in terms of the type of materia!, topic desired, and suggested

titles, so that very little time was required for him to meet with the
ingtructor to determine requirements of the materials. In the case of
certain materials, it was necessary for the instructor to examine them before

making a final selection,

Likewise, when the graphics specialist was consulted, relatively little
time was required to inform him of the course objectives before he was

ready to discuss design and symbols with the instructor,

In other words, the graphics production specialist feit that the in=
structor had been weil prepared so that he came to the meeting with fairly .
we! [=thought out ideas as to what he desired in the graphics. The following
differences were experienced in these meetings as to the two subject areas

represented,

l. Teaching examples had been thought out in greater detail in the

case of Engineering, so that communication was easier,

2. It was easier because the Electrical Engineers have a standardized

graphic code for much of their content, Also, there was greater




¥ e s i, e, ——

=19~

difficulty in communica?iﬁg with the Theatre Aris instructor
because of semantic differences and the problem of converting

words to suitable graphics symbols when no standard symbols existed,

3. In addition, the graphics problems posad in the two situations were
different in thzt the transparencies requested for Theatre Arts

were of more generalized information and hence more difficult to

symbolize,

When the paint of actual materials production had been reached, the
process in regard to the contact time required by production staff with the
instructor was much the same as had been experiencéd formerly. This contact
time is due to the agreement that is required between artist and instructor
as far as technical questions are concerned. For exampie, Engineering would
send over the content for a transparency. This would contain some Engineering
symbcis which were untamiliar to the artist. He would have to check with the

instructor to be certain that his rendition of the symnbole was correct,

‘b

standardized part of the "language" of the field, much more interaction

between instructor and artist was required,

In both cases, a film production specialist was also involved in pro=
duction activities, The experiences here were similar to those with the
graphics specialist, The film production activity with Theatre Arts resulted

in a much more complex, time-consuming, and more costly production for several

In a situaticn such as Theatre Arts where the symbols are not a _ 1
reasons, J
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. Certain suggestions by the film production specialist caused the

instructor to change some of the-objectives,

2, These changes demanded more Instructor-specialist time in order

to re—desigﬁ certain elements of the film }equesfed.

3. The Engineering instructors wanted the films completed for use
during the fall term; whereas, the Theatre Arts instructors were
willing to wait for a later completion date and allow for a more

thorough design phase,

Since film production is a more costly venture, the producer -
is especially concerned with having a clear understanding of the
objectives of the instructor and the instructional techniques nor-
mally used in the course, Hence, the producer is more apt to want
to delve rather deeply into the content and behavioral ob jectives
that have been established, While it may at first have secemed to us
that much of the ground that had been covered by the media specialist
was being gone over again by the film producer, the degree of cer-
tainty and depth of thinking on the part of these instructors as to
their objectives was such that much less time was actually reduired
to ascertain this information than was normally experienced in pre-

vious cases.

One other audiovisua! specialist was involved in the process. This was
the distribution specialist. In addition to providing projection equipment
and technicians as needed for the actual utilization of the materials in

the classroom, he had to provide equipment and instruction for the professai,
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so that he could practice with +hose pieces of equipment with which
ke was unfamiliar. This involved more time in the case of Engineering,

because a student response system was introduced into the classroom routine

as weii as an overhead projector,

Because of the volume of new materials used by the Engineering instructors
there was niot enough time allowed for as thorough a utilization of +he response
system as was anticipated in earlier stages of planning, The preparation of

materials t~ be used with the response system required a great deal of in-

structor time,

ientative Conclusions

I. The work of the evaluation specialist, instructional specialist,

and media specialist, with the instructor in determining ob jectives,
teaching examples, and media, reduce the amount of instructor-
production specialist contact time, as compared to an estimate of

what wo. J otherwise have been required,

2, In order to further reduce this interaction time, it will be ‘
necessary to devise an adequate graphic code both in the content
field concerned enc a standardized overall code for better communij=-

cation between media specialist and production specialist and between

the latter and artists or technicians,

3. Media decisions that are made currently are based largely upon the
experience, "expert opinion", of the specialists, rather than
upon any theory that is well grounded on research, This is not to

say that no principles, theory, or research exists for the field,

[r RS NS
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but rather to indicate that much more research is needed in order
to establish a clearly defined rationale for most of the media de-
sions that must be made in cases sucii as 1hose discussed in these

papers,

When new procedures such as we have proposed are to be used by a
group of existing specialists, these persons should receive very
explicit instruction in the use of the procedures; otherwise, they

will tend to perform as they have in previous situations.

The procedures devised thus far will relieve the production spezialist
from much curriculum planning activity and allow him fu concentrate

more on the creative ussign function for which he is uniquely suited.

These procedures do not seem to affect the work of the producTion
staff nor the interaction required between instructor and these

persons (as related to technical problems).

No decisions resulted from a general meeting of all the audiovisual
specialists with the media specialist and the instructor prior

to actual production,

The past experience of the production specialis%s with the oppor=-
tunity to work on mere than one problem with a given instructer, has
indicated that as an instructor repeats the process, he is able to
come 7o the consultation and design seszions better prepared and that
the two can communicate much :more readily == with the result that the
contact time required becomes progressively shorter. This indicates

thav the role of the curriculum development specialists is largely
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an educational one and that the need for their presence is

lessened as the instructor becomes more familiar with the proce-

dures,

While the proposed procedures indicate a directional flow of

decisions from objectives to teaching examples to media to production,
i+ should be recognized that often an instructor is stimulated to
consider revising his course as a result of seeing or hearing about
some new materials or equipment. Thus, in certain cases, the initial
approach to a Learning Resources Center may be, "how can This.

partic .lar medium be applied to my course',
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INPUTS Provided By
Undefined Resources

Syptem =

Goals ———>
Students ————p
Equipmont ————)
Reseorch ————p
Finance ~—————p
Informetion ————e—p
. Etc, —>

COMPONENTS OF THE |S DEVELOPMENTAL SYSTEM

1S Developmentai System

APPENDIX A - |

QUTPUT of the
Developmental

System

Details of the system's operating | 5 Instructiunal Sy}m

procedures sre 3hown in Appendix
A-2.

A description of the orgenization
of other components is depictsd
below.

Learning Resourcis Centei-
Coordinator

Etc. °

Each of the Sub-systems depicted
here may be self-sdministered
within its own confines. The
coordinator directs the inter-
action of these sub-systems
pertinent to the needs of the
instructional system in the process
of development.

|

Course Planning Specialists:
l. Instructional specialist
2, Evaluation specialist
3. Mediz specialist

L

Production Spucialists:
l. Fila producer

. Graphics producer

. Television producer

. Programer

UGN

~

Meterials Storage and Re~
trieval Specialists:

l. Librarian

2. AV resources librarian

!

Distribution Specialists:
I. Technicisns

:

instructional Rasearch
Specialists

!

Systems Trial Personne!




PAFullToxt Provided by ERIC

A FLOW CHART OF TRIAL

The following fluw chart represents a hypcthetical elaboration of the

Design and Development

APPENDIX A -2

PROCEDURES FOR AHALYSIS AND DESION OF INSTRUCTIONAL SYSTENMS
EMPLOYING INSTRUCTIONAL MEDIA

System Analysis,
phases of the "System Approach to Education Planning" {Ryans,

1964). Important: For purposes oi simpliclty, comeunication feedback loops are

not illustrated in this flow chart,

symposiue discussion.

This information will be available in the

Yarious curriculum committees

in universal and euphemistic

Eﬁmlm broad educational goals meet, usually state objectives

iv == College

-= Dep't -~ Course terms

!

Begin Instructor comes to Learning
. Resources Center to meet «iih
1 Design Coordinator

Gather 1nput Data

assosses situation, number
of students, available finances, time

l given to developmental activities, etc.

Specify Entry and

Evaluation Speciallst.arrives to
help instructor farret out Yreal™
aims of course ~- content and

Deveiop Rationsle for Pre

Jontry snd terminal! behaviors

Terminal Behaviors
| of course behavior

iR

Evaluation Speclalist and

Instructor develop testing Total 1nput Design Coordinator
Sne Fost Bxmms tased upon | Gitustions which sample Deta Combined| and Instructor
defined behaviors T compile information
; I
Plen Overal! Strategy Develop Teaching Exampies
of determined content

instrictional Specialist and
Instrucior decide upon teacher-
student ratio, communicative
methods, practice needs, based
upon "theory of Instruction’.

Instructor, other instructors,
mpterials librarian, pudblishing
representatives, etc., decide
upon information sources and

oxenmplars.

Choose representative informational

A 4

Pre and Post exams will be
influenced by the strategy,
oxamples, transmission
vehicles and other decisions
in the paratlel instructional
devejopment. This cross-
feeding is not completely
shown in this ciagrem.

forms (coding)

Audiovigusl smialig and instructor
determine best "models" - based upon

$ "perception theory".

Decide upon Tramsmission Yehicles

Media Specislist and Instructor gauge
which of the various "media" is called
for at points within system where
certain meterials are chosen -- based
upon "audiovisual theory".

e
-

2 L3

Design and Produce specified 1 Locate and select
"media" e.g. graphics, models, 1 available materials
films, videotapes, stc. 1

Coordinated by Audiovisual Specialists
with Media Specialigt, with Represesiative
Student(s), and Instructor acting as
feedback agents,

Dry Run-fiircuoh Jechnical Supervisce and Instructor
I conduct "dry"” run of completed

l package
Chack feasibility of system
Fieold Test with Rapresentative | with "ljve" audiance and

Students particular items from post

i ol

Run-through with regular -
Wet Run students with post exam

L)

To Begin -~ Recycle
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APPENDIX B - |

AID TO IDENTIFICATION OF COURSE OBJECTIVES - Part |

l., Actions - The fol lowing are an attempt and therefore, guide,
To the categorization of student behaviors dealing with infor-
mation, They hopefully form a kierarchy from simple to complex.

A.

E.

Recognition = To identify the correct alternative among
a number of alternatives -- to discriminate,

I. Reorganize ~ To identify both parits and whole - to

be aware of relations between the parts as well as
their differences,

Recall - To refrieve information from memory given both
simple and compiex hints.

I. List = Recall both parts and the order among the rarts,

Translate - Transfer given information into new code ~
paraphrase,

. Condense - summarization - less weirds than original -
cryptic - abstract.
2. Expand -~ to become redundant or enlarge upon original.

Infer - To draw solution froxy probiem.,

Deduce - reasoning from the general to the particular,

Induce - reasoning from the particular +o the general.

Analyze ~ breaking a whole into its component parts,

Synthegjze = building a whole from i+ts ccemponent parTs,

Ev ‘@ = weighing a new object or situation in light
- @ given criteria.

Apply -~ using information in new situations,

Ul P NN —

(=)

Create - To produce a work of thought or imagination.
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APPENDIX B =~ |

AID TO IDENTIFICATION OF COURSE OBJECTIVES - Part ||

Nl s e

ti. Levels of Conteni - Below are possible categories which lead to
efficient breakdown of subject matter.

N

A. Associations = tying of a certain symbo! to an ot ject or

g; situation. e.g. foreign language.
3
'? B. Concepts - a set of objects or events differing in
5 physical appearance, defined as a class. e.g. '"chair",

"round", "courage".

C. Principles = |f~then statements usually concerning two or
more concepts. e.g. "If the temperature is raised, the
pressure goes up,"

e B o

Strategies - The chaining of principles = problem=solving
activities, e.g. using the scientific method,

oot B bowor: B e |
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APPENDIX 8 - |

AlD TO IDENTIFICATION OF COURSE OBJECT!VES - Part 111

Content=-Behavior Matrix

111, The combination of Parts | and 11 form a matrix which might
lead to more efficient determination of course ob jectives,

vy

|
|-

ACTIONS
Recognize
E; Reorganize
~ |
[ [% Recal |
e . List
Trans late
. Condense
| l; Expand
E§ Infer
Deduce
Induce
l} Analyze
Synthesize
I Evaluate
* ﬁ Apply
4
[] Create
|
i}

e onda
=3
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MreDIX 5 -5

EMIOR AN 315 ELICTRICAL DNSINEBRING
N Prefesser sand Educationiet
Aso lyst
Malyze
discreet
Systems
- Recall definitions epen-<ircult
of sets of = msesvremsnt pcinciples,
s (ti-torminel ote,
Poramstecs
Recegaise types
Evelustior? — .of peramaters — open-c.rcxit, etfc,
Aoply rules
used to obtein ether
sots of peramsters when
one set s known
Eveluste mathemsticel
model of muiti~ - dbtain values fer
- torninal systems pacgusters -~ are they
T in typical ramgr?
Aralyls terminel — techaiques for develop-
charactecistics Ing femilles of curves
mthemeticelly vhere & velue sey depend
on mare thes ens veri-
abie. (Asseciative
praperty of msesuremsnt)
Translste componeat . — computstienal schemes
charscteristics Iato of anelyziag cemponent
N terainal charscteristics characteristics
— mfirix epecations
Evalvate physical — masuremsnt schemses
ccuponent charscteristics of smelyzing camponent
. charscteristics

(terminal graph)?

Analyze phvsical = informstion I.e.
muiti-terminal component definitions of myiti-
charscteristics terminal component
. A charscteristics
. . Evaluate methematical
model of two-terminel
components
T small signel
Analyze terminal spproximations
charscteristics = techniques of develop-
mathematically ing linesi* spproxime=
tions of non=lineer
T charsctecistics
Trsoslata component — lineer and non-linea~
chacacteristics Into algebraic differential
tecminal characteristics equation
Eveluste physical component == spasurement schemes
chacacteristics .
Aralyze physical component - galinitions of
characteristics of two- two-terminal com-
terminal componants ponents
Evaluste signal == sat of rules or
nd select @ methemstical critecia
fora
Analyze signal plots == Necall commonly used
| signals
. |

Recall relation of
mathematical models = types of messLrement
10 physical systems

I Recall anture of = purposes ¢! methema~-
nathemeticyl models ticel mosel - stetement
of physical cenditions.
Limitations
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APPENDIX C - |

TYPES OF INSTRUCTIONAL MATERIALS

Textbooks.

Reference books

2 2 BT Il

Periodicals

Programed Instruction

£

6 mm films
E} 8 mm films
Filmstrips
[] 2x2 slides
3 .
f? i x é slides
u (Overhead transparencies)
f} Audio tapes
ki

Disc recordings

£23

Video tapes.

Charts

-~

Flat pictures

Models

.3

Specimens

EA-AM j

Flannel cut=-outs

a1 £

§
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APPENDIX C - 2

TYPES OF EQUIPMENT NEEDED TO USE INSTRUCTIONAL MATERIALS

|6 mm Projector

8 mm Pro jector *

2x2 slide Projector

3% x 4 slide Projector
Overhead Pro jector

Opaque Prcjector

Filmstrip Projector

Video Projector

Projection Screens

TV Receiver

Teaching Machines

Audic Tape Recorder and Playback
Video Tape Recorder & Playback
Record Player

Flannel Board

Microphone and P,A, System

Student Response System

* A variety of types are avéilable based upon
the form of the material (i.e. ro!l, cartridge,
cartridge with magnetic sound, etc.).

[

R SRR




Y B2 e

 ipw

X

3 1 &)

(G

O N S

[soums B e s N o B o

£

BIBL 10GRAPHY

Ackoff, Russell; Gupta, Shiv K. and Minas, J. Sayer. SCIENTIFIC METHOD-
OPTIMIZING APPLIED RESEARCH DECISIONS. New York: John Wiley & Sons,
Inc., 1962,

Bennett, E., Degan, J. and Spiege!, J. (Editors). HUMAN FACTORS IN
TECHNOLOGY. New York: McGraw-Hill Company, Inc., 1963.

Bennis, Warren; Benne, Kenneth D. and Chin, Robert (Editors). THE
PLANNING OF CHANGE: READINGS IN THE APPL|ED-BEHAV]GRAL SCIENCES,
New York: Holt, Rinehart -and Winston, 1962,

Bolvir, Boyd M. and Finn, James D. AN INFORMATION INDEXING, STORAGE,
AND RETRIEVAL SYSTEM FOR. DOCUMENTS IN THE FIELD OF INSTRUCT I ONAL
TECHNOLOGY. California: Instructional Technology and Media
Project, University of Southern California, June 1964,

Bushnell, Donald D. (Editor) DAV MONOGRAPH NO. |: THE AUTOMATION OF
SCHOOL INFORMATION SYSTEMS, 1964.

Bushnell, Donald D. THE COMPUTER AS AN INSTRUCTIONAL TOOL: A SUMMARY.
Published by System Development Corp. SP-1554, |3 February 1964,

Bushnell, Donald D. THE ROLE OF THE COMPUTER IN FUTURE INSTRUCT | ONAL
SYSTEMS. AV Communication Review, Vol. 11, No. 2, Supplement No. 7.
Washington, D.C.: National Education Association, March-April 1963,

Brown, James and Thornton, James (Editors) NEW MEDIA IN HI1GHER EDUCATION.,
Washington, D.C.: National Education Association,

COLLEGE AND UNIVERSITY FAC(LITIES SURVEY. USOE Publication OE-51006.

Davidson, Maria and Scott, Ellis. SIMULATION TECHNIQUES AND THEIR
APPLICATION, Published by System Development Corp. SP-1133,
19 July 1963,

Egbert, Robert L. SIMULATION: A VEHICLE FOR FACILITATING INNOVATION
AND SYSTEM DESIGN [N EDUCATION. Published by System Development
Corp. SP-890, 20 September 1962,

FACULTY AND OTHER PROFESSIONAL STAFF IN INSTITUTIONS OF HIGHER EDUCATION,
First Term 1959-60, USOE Publjcation OE-53000-60,

Filep, Robert T. (Editor) PROSPECTIVES IN PROGRAMING. New York: The
MacMillan Company, 1963.

Finch, Glen and Cameron, Frank (Editors) AIR FORCE HUMAN ENGINEERING,
PERSONNEL, AND TRAINING RESEARCH., Publication #455, National
Academy of Sciences - National Research Council, Washington,
D.C., 1955,




roryo e et e e

£33 ™

T

/)

A T U

A

(-3

r
L
i
#

-2 -

Finch, Glen and Cameron, Frank (Editors) AIR FORCE HUMAN ENGINEERING,
PERSONNEL, AND TRAINING RESEARCH - Symposium. Publication #5186,
National Academy of Sciences - National Research Council,
Washington, D.C., 1958,

Finn, James D., Bolvin, Boyd M. and Perrin, Donald G. A SELECTIVE
BIBLIOGRAPHY ON NEW MEDIA AND INSTRUCT]ONAL TECHNGLOGY, Staff Paper
#¥l, California: USOE Grant - University of Southern California,
April 1964,

Geisler, M,A. DEVELOPMENT OF MAN-MACHINE SIMULATION TECHNIQUES,
Published by the RAND Corporation, P-1945, March 17, 1960,

Glaser, Robert (Ed.) TRAINING RESEARCH AND EDUCATION. University of
Pittsburgh Press, (962,

Griffiths, Daniel E. (Ed.) BEHAVIORAL SCIENCE AND EDUCAT|ONAL ADMINIS-
TRATION. The Sixty~third Yearbook of the National Society for the
Study of Education - Part |}, Chicago: NSSE, 1964,

Griffiths, Daniel E. (Ed.) THEORIES OF LEARNING AND [NSTRUCTION. The
Sixty-third Yearbook of the National Society for the Study of
Education - Part |, Chicago: NSSE, 1964,

Grimes and de Kieffer, STATUS: THE STATUS OF AUDIOVISUAL ACTIVITIES OF
NUEA MEMBER INSTITUTIONS. Prepared by the Division of Audiovisual
Communications of the National University Extension Association.

Gullahorn, John T. and Gullahorn, Jeanne E.  SIMULATING ELEMENTARY
SOCIAL BEHAVIOR, Published by System Development Corporation,
SP-938, | October 1962,

Ha:!i, Arthur D. A METHODOLOGY FCR SYSTEMS ENGINEERING., New Jersey:
D. Van Nostrand Company, Inc., 1962,

Hickey, Albert E. and Newton, John M.‘ THE LOGICAL BASIS OF TEACHING:
No. | - The Effect of Subconcept Sequence on Learning. Entelek
Inc., January 1964,

HIGHER EDUCATION - BASIC STUDENT CHARGES 1962-1963. USOE Publication
OE-52005-63,

Hilton, Alice Mary. LOGIC, CCMPUTING MACHINES AND AUTOMATICN, Spartan
Books, Washington, D.C., 19&3.

Hoggatt and Ba!gerston (Editors) SYMPOSIUM ON SIMULAT]ON MODELS:
Methodology and Applications to the Behavioral Sciences.
Cincinnati: Southwestern Publishing Co., 1963.

Kahn. APPLICATION OF MONTE CARLO. RAND Corporation, RM-1237-AEC,
April 19, 1954, Rev, April 27, 1956,




1

(s B st B Ganas N o B vt B G

e

CP‘

r'e— . a‘

7

i
e |

-

3

O R S

[

*

-3 -

Kruger, Charles. AN OVERVIEW OF CURRENT AND POTENT!AL USES OF SIMULATION
IN SOCIOLOGICAL RESEARCH., Published by Systems Development Corp.,
SP-363, |5 May 1963.

LIBRARY STATISTICS OF COLLEGES AND UNIVERSITIES, 1962-63, Institutional
Data, USOE Publication OE-15023-63,

Maccia, Elizabeth Steiner. AN EDUCATIONAL THEORY MODEL: Graph Theory.
Occasional Paper 62-125, Ohio: Bureau of Educational Research and
Service, December 1962,

Maccia, George S. AN EDUCATIONAL THEORY MODEL: General Systems Thecry.
Occasional Paper 62-126, Ohio: Bureau of Educational Research
Service, December 1962,

Meiton, Arthur W. (Editor} CATEGORIES OF HUMAN LEARNING. New York:
Academic Press, 1964,

Miles, Matthew B. (Editor) [NNOVATION IN EDUCATION. New York: Bureau
of Publications, Teachers College, Columbia University, 1964,

Miiler, Robert W. SCHEDULE, COST, AND PROF!T CONTROL WITH PERT. New
York: McGraw-Hill, inc., 1963,

Mumbord, Lewis. ART AND TECHNICS. New Yoirk: Columbia University Press,
1952,

NEW CONSTRUCTION AND REHABILITATION OMN COLLEGE CAMPUSES 1959-60 and
1960-61, USOE Publication OE-5i002-61.

Newell, A, COMPUTER SIMULATION OF HUMAN THINKING., Published by the
RAND Corporation, P-2276, April 20, 1961,

Newell, A. GPS, A PROGRAM THAT SIMULATES HUMAN THOUGHT. Published by
The RAND Corporation, P-2257, March 30, 1961. Rev, April 10, 1961.

Newell, A., Shaw, J.C. and Simon, H,A, REPORT ON A GENERAL PRCBLEM -
SOLVING PROBLEM. Published by the RAND Corporation, P-1584,
30 December 1958.

Neweil, A., Shaw J.C. and Simon, H,A. THE PROCESSES OF CREATIVE THINKING.
Published by the RAND Corporation. P-1320, September 16, [958,

Newell, A. and Simon, H.A. THE SIMULATION OF HUMAN THOUGHT. Published
by RAND Corporation. P-1734, June 22, 1959.

PUPIL MARKS AND SCHOOL MARKING SYSTEMS, A Selected Bibliography. USOE
Publication OE-20051.

Renshaw, Jean Rehkop and Heuston, Annette. THE GAME MONOPOLOGS. The
RAND Corporation, July 17, 1957, Rev. March 3i, 1960,

R e Mg A e O P £ sl —— - - e m —

i —— — —

TS




Lo
L d
.
{4 -4 -
B Ripple, Richard E. PROGRAMED INSTRUCTION, A New Approach to Teaching
and Learning., Support by the Social Science, Research Center,
\ Cornel! University.,
L Rogers, Everett M, DIFFUSION Cf INNOVATIONS, New York: The Free Press
of Glencoe, 1962,
. L .
i Rome, B.K. and Rome, S.G, AUTOMATED LEARNING PROCESS. Published by
Systems Development Corporation., SP-785, 13 April 1962,
L 20 ] L
i; Ryans, David G, SYSTEM ANALYSIS IN EDUCATIONAL PLANNING, Published
by Sysiem Development Corp, TM=~1968, July 9, 1964,
o Schramm, Wilbur. THE RESEARCH ON PROGRAMED INSTRUCTION, AN ANNOTATED
L BIBLIOGRAPHY, U,S. Government Printing Office, Washington, D.C.,
1964, ‘
{j Silvern, Leonard C, TEXTBOOK IN METHODS OF INSTRUCT!ON, Culver City,
California: Hughes Aircraft Company, 1957,
[
L]
{ THE EDUCATIONAL TELEVISION FACILITIES ACT OF 1962, An Explanation of
i Public Law 87-447,
e Travers, Robert M,W. ESSENTIALS OF LEARNING, New York: The MacMillan !
L Company,
o TRENDS IN ENGINEERING EDUCATION 1949 to 1959, USOE Publication OE-56003.
il 4
LJ Uhlaner, J,E. SYSTEMS RESEARCH - OPPORTUNITY AND CHALLENGE FCR THE
- MEASUREMENT RESEARCH PSYCHOLOGIST., U.S. Personnel Research Branch, 4
;o Technical Research Note 108, July 1960,
L . '
_ Young, John P, (Dr,) A QUEUING THEORY APPROACH TO THE CONTROL OF
o HOSP1TAL INPATIENT CENSUS, Operations Research Division, The John
. Hopkins Hospital, July 1962,
r
L
}
N
L
S
o <
K

R e ¢ abT B e ek W NG e & e e e Amn i e e g e - - e — e _p e v % e e e T e L - ——

e
Ze




THE USE OF A SPECIALIST'S MODEL
IN ANALYZING INSTRUCTIONAL PROBLEMS

b o
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functions of the media specialist
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YHE USE OF A SPECIALIST'S MODEL IN ANALYZING INSTRUCTIONAL PROBLEMS
Introduction

Speakers of this symposium regard this year's convention theme, "The
Media Specialist - Agent and Ob ject of Change," as a good theme for th® pre~
sentation, also. The reputation, workers in +his field have gained from
stimulating innovation and change in the instructional methods of educators
has come under the scrutiny of recent studies, which probe the bases for
audiovisual instructional methods. [t is apparent that some overhaul of our
concepts and roles in media planning and production may be timely and necessary,

However, this task is not an easy one and involves consulting principles under=

iying human learning.

Some of these perspectives have been gained from experiences involved in
3 broad two~year United States Office of Education supported investigation at
Michigan State University, titled "A Procedural and Cost Analysis Study of

Media in Instructional Systems Deveiopment, Nichigan State University, 1963~

1965,

The Study has four s+a+ed‘purposes: (I) to do a descriptive analysis
and evaluation of instructional development activities at Michigan State
University, during the period 1963-1965; (2) to devise methods of measuring
costs associated with instructiona! systems developmerit and to develop princi=
ples of sound budgetary planning for the use of educational media in university
instruction; (3) to develop hypothetical models of instructional systems de-
velopment procedures and their relatijve costs; (4) to prepare descriptive

reports of the above materials for use by other institutions of higher learning

[P = [ERSUEURIUP S S NI S




e e e e e 4 e,

T T S e e e e S e —— e i o o

introduction (Continued)

concerned with the application of technology to instructional programs,

The experiences obtained in developing hypothetical models for instruc-
tional systems development included identifying the roles of the various

specialists, including a role of particular interest to {his conference -~

The work of the various specialists prescribed in the models will be

described in the symposium discussion.

The general plan followed in this presentation is (1) to identify a
logical sequence ot major decisions and a division of labor among specialists
involved in instructional systems development; (2) to focus attention on the
bases for decisions in which the media specialist participates; (3) to

| analyze the problems associated with the translation of resuiting media
decisions into actua! instructional materials, and (4) to explore the means

' the media specialist.

for motivating faculty to undertaka instructional innovation utilizing the !

" newer media,

- e e
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CONCEPTUALIZING THE ROLES OF THE EVALUATION AND INSTRUCTIONAL SPECIALISTS

A

The conceptual scheme or flow=chart that we have devised is based upon
the hypothetical activities of a media specialist in instructional system, 1
Or course development., (See Appendix A=l for outline and Appendix A-2 for

more detailed version.) These activities call for a nunber of competencies, some

o B gl |

within, and others not within, the usuz! media specialist's repertoire. By

32

singling out these separate competencies, we have been able +o di fferentiate

those activities which are the normal province of the media specialist and

|

those which could be given over to other specialists, The final outcome was
what might be thought of as standard operating procedures for a learning re-

sources center,

(S R w—

. .. The skeleton flow~chart prepared for this presentation, outlines the

3

major decision areas (See Appendix A~l). We have attempted to delineate special~

r ty areas in our model to represent the optimal situation. It could very well be

S ~ @ one-man job. The first box represents the public relations activity that one

ii does to get the instructor to the door. This topic has received too much
attention already. The next function is primarily diagnostic, determining the

{E input information, and the scope of the problem. A media generalist trained

[1 in interview techniques could handle the rovting of each customer to the

J

appropriate specialists within the Center.

E*,_,...J

We have given the objective~defining task to the evaluatien experts,
f} Their difficult mission is to help the instructor clarify his goals in a form

which is specific gﬁZugh tor test item writing. |t should be pointed out that
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these ob jectives, when defined, represent only the intermediste level, The
production specialist further along the line asks for much more detail specific
Tfo those sections of the ccurse under production,

i

For those who have no evaluation experts, we have added some guidelines

for objective defining,

l. Start where instructor is conversant; search out logic of content,
2, Compare with psychological logic of content (usuall!y the way the
instructor learned it),

3. Start with most complex goal and work back to entry knowledge and
skills,

. Work in the abstract -- speak of concepts and principles, not teaching
examples of same.

. If instructor can’t explain it, have him do it himse!f.

» Distinguish between mastery and discriminating ob jectives.

. Have instructor weight or rank most important objectives,

. Accentuate the content; then add the behaviors. I4's much easier
for the instructor,

o

(e BN e WS

Unfortunately, we are now, thanks to new emphasis on behavior statements,
learning how to specify these tasks. f say, unfortunately, because we have
little idea as tc how to go about reaching them. The great "open sesame" tha+
educators have dreamed about, that is, wait until the objectives are finally
spelled out, is pure myth., |nstead of finding the gold and riches in terms
of easily identifiable instructional strategy and media specification, we now
haQe had to face that awful truth, that we have little idea of how to develop

instructional conditions o meet these specifled ob jectives,

The next box represents the beginning of the domain of the instructional
specialist. His major activity is to continue to complete the insTruEfional
flow-chart, the logical and psychological seocuence of the total course. (Two
examples are found in the Appendix: B-4 and B-5.) This is no mean task, but

~

leads to the spelling out of one of the major variables concerned with effective




instruction =~ that of sequence,

- The selection of communicativz patterns, or better known as the Trump plan
dec?sions,.is next, Untortunately zgain, +here are few cues wifhin'fhe infor=-
mation gathered that leads +o suggesting programing, large or small classes,
etc. In most cases, éifher the inctructor has a "pet method', or some lbgisfic

restriction determines the final choices,

AL

Some guidelinas for suggesting sfrafegfés are:

I. The more complex cognitive objectives call for interaction during
issues discussion; feedback on problem=solving tasks,

2, The more difficult a concept, the more likely the need for adjunct
programing. :

3. One-way information shouid be in printed form whenever possible, so
. students can attack it at their rate, not the instructors.,

4. Instructor is needed when one-way information is undergoing rapid
change rendering printed forms obsolete,

5. Student-to-student interaction should only be allowed when pre~requisite
information has been learned,- |
The instructor comes into his own when the choice of concurrent information
within each pattern is declded, It's his discipline. It is also his task to
gensrate teaching examples, This is the creative act, |+ might well be that
@ specially inventive man within each discipline be singled out to help in this
vastly important task. The best choice of media still can't overcome choosing

an inadequate example,

At this point we are ready to consider the form and transmittor of the
selected examples., Again, we are much in the dark regarding the general opera-
ting rules when givén certain sbecified teaching example informational require-

ments. The remaining Papers discuss these problems,

[ . R e T T T e e e — et e
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Surmarys

A brief analysis of the exfremel? complex interaction bstwesn instructor
and consultanis has b;en offered, |t is hoped that i+ has brought about some
conceptual clarity and %haf the added guidelines will be helpful, Wefve é.,
ZZ long way to go before we cazn Eegin ﬁaking decisions based on something more

5 substantial than "experience",
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MAKING THE MED{A SPECIALIST MORE SPECIAL

The foregoing description of a specialist-based mode! for instructional
system development prescribes a more restricted decision area for the media
specialist than is typically observed by today's range of audiovisual workers.
This‘regfricfion of decisions, .imposed on the media sbeciaiisf, is aimed at
both improving his professional skills and better defiﬁing the inférmediafe

or functional principles with which he operates, In addition, the designers

‘perceive the usefulness of experience~based media decisicns as a source for

statements of functional principles, which set the media specialist apart as

unique or special,

——

The statement of functional princ.ples should not be confused with the
search for basic scientific principles, generally considered operative in commu-
nication aéd psychology of learning, These more basic. cuestions are studied
by scientists, who seek em;iricai truths in terr, only remotely identified with
any given application, As used here, functional principles might be described

as generalized statements of successful practice, partially or fully supported

by basic scientific principles, _-*

The balance of this symposium discussion examines the possibilities of
formuiating functional principles for use by audicvisual personnel who, in
making decisions to keep "media shops™ ticking from day to day, find need for

a more explicit rationale on what makes their products "tick",

Admittedly, preoccupation with purely media selection decisions is a

luxury seldom allowed audiovisual workers., Presently, they are expected to
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advise on a broad spectrum of problems, ranging from abstract aspects of

communicaticn theory to routine - ventory maintenance of graphic arts materials.

This diversity of job content mokes i+ difficuli to extract media selec-
tion decisions unless tasks can bs generalized.. Some progress is being made
toward this goal by the audiovisual field in the recent DAV] bosifion papers,
and other analyses of media specialist funcvi-~s in media selection, production,

and general management problems.

The identification problem is also complicated by certain binding deci-
sion restrictions, such as financial resources. For instance, there is at
times such preoccupation with the low distribution costs associated with tele-

vision:that its lack of viewer feedback capabilities is overlooked,

What sources of functional principles are presently available to guide
media specialists? There appear to be two poTepTial'sources of guidelines the
media specialist probably can revieQ prior to advising the selection of any
given representational form or transmission means, These sources are, (1)
principles derived frcm the findings of basic research in psychology of learning
and comaunications, and (2) the problems of media production or utilization;

put simply, "the hard facts of |jfe",

The present range of experiences of media specialists indicates unequal
influence on decisions is exerted by each set of guidelines. Perforce, a
majority of the dacisions are made in accord with the “facts of life" restric-

tions, often in contradiction to some finding in psychological research.

This observation should not reflect negatively on the operating procedures

of media specialists as of this date. The complexities and contingencies




e associated with teaching situations and learners make it improbabie that .
media décisions wjll ever be based on scientific principles of ccmmunication
or learning, even if these are isolated. Most likely, decisions will stem

from intermediate media principles linking basic findings to application

i problems,

Currently, the instructional media decisjons lean heavily on an intujtive

Ls

- connection the media specialist is able to nake with his knowledge of research
if . findings. Making a valid connection consistently constitutes an accomp!ishment
T o which many media specialisTs.aspTEe. Success here is achieved sporadically
” by most media specialists, and more often by some than others, lncéeésing the
i: probability of consistent!ly making effective media decisions is handicapped by
— a shortage of, (l) basic research findings general enough to transfer to func-
é4 . tional situations, and (2) well=-articulated standard operating procedures for
& applying the reliable meagures we néw have. These observafigns have been made
= before in the audiovisual field, but appear to be the conclusions elsewhere

;j as well. For instance, Krathwoh! (8) states:

We do not have enough psychological knowledge for the teacher and
b the developer of instructional materials to move with certainty
from an intermediate~level objective to a single set of very
detailed and concrete objectives, ., . . Both theinstructional
- material specialist and the teacher precede the psychologist

into an area of most-needed research. They must make choices
- while the psychologist is still developing the knowledge to

help them,

The attention psychologists are giving the instructional media area is
probably most completely summarized by Travers (i2)} in a current u,S.0.E,
P study. The conclusions of that investigarion seriously question the psycho~

- logical soundness and "theory" underlying current reccmmended practices in the

o e
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audiovisual field. This ccmprehensive, if somewhat scathing, analysis compares
éommonly employed audiovisual generalizations with certain psychological and
communications research studies, Mere too, though, we are cautipned on the
promise eventual breakthroughs in basic research may hold for the on-the-job
decisions of media specialists:

This (i.e. analysis of conditions affecting the Iéérning process) does

not mean that the work of the psychologisi is directly applicable to

the solution of problems faced by the audiovisual expert; for the

psychologist, in the tradition of experimental science, studies phe~

nomena in highly simplified situations. The problem of generalizing

from these restricted and simplified situations to the comp lex
situations of daily life is one faced by every scientific area,

(12:1.23) “
The potentially limited usefulness of basic research is repeated later

in the same report and an observation is made 'with regard to media specialists:
This notable point of contact between the audiovisual area and the

area of psychological research may represent a point of departure
for extended research related to the design of audiovisual devices.

(12:1,24 ' ’

The "point of departure" reference made above should have special
significance for those concerned with defining the media specialist role. It
suggests that the audiovisual field concentrate its energies in an area of

"intermediate level" research. A plan for such action is briefly described

as follows.

This plan generally aims to lécafe functional media principles by
collating detailed desc?ipfions of the rationale consistently employed by
successful media specialists., This kind of an effort would involve several
stages and perhaps more agreement among individuals than anyone has a right to

expect. However, since a consensus is sought for descriptive, not prescriptive,

—— P [N
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purposes, it may be feasible, The investigation proposed would invoive first {
devising a model depicting the standard sequence of media development pro- : :
cedures, Secondly, specific statements of media decision rationale from media

specialists would be solicited on the basis of the standard model and then

consolidated, using a standard language for the field, To this end, some new

Lana 4

taxonomy migh+ be developed, or perhaps one already in existence could be
emp loyed, The third stage would consist largely of feedback or dissemination

of findings for field testing by practicicners and the further consideration of

oo e Do Dl RemE AW e

basic researchers,

e |
. é. In an unwieldly wéy, the DAV] Convention represents such an operation.
¥ However, the diffuse mode! here that binds us, gets little chance to weld

' “ The knowiedge of such an assembly in a mere week,
;“' The search for a theoretical structure +o support }he media specialist
| ~ roie, deserves increased scrutiny and investigation, and soon, if the promise
| - of this role is to be fully realized.
f o
| o Summarizing this portion of +he discussion, it was pointed out that
| B the media specialist role as it is presently practiced, attempts to cope with
r; far too broad decision areas. When'he is confined to purely instructional
; — media selection decisions, there is lit+tie basic researchio provide reliable
L o guidance. |n the absence of counter arguments, the hard practicaiities of
- cost and production tend +o prevail in media decisions. |+t is suggested, as
;T an interim step, to estabiish a functional instructional media theory,
o through a consolidation of statements describiné current successful media
ben selection and use’pracfice.

B2

T e e e T—— — e e - -




Prod o] P el wd DS WSS BN

hq'

.
g
En

10,

BIBLI0GRAPHY

Bereday, George Z., Lauwerys, Joseph A, (Joint Editors), COMMUNICATION

MEDIA AND THE SCHOOL, The Year Book of Education, 1960, Tarrytown-
on-Hudson, New York: World Book Company, 1960, _

Bern, Henry A, "Audiovisual Engineers?", AUDIOVISUAL COMMUN I CATION
REVIEW, July-August 1961, Vol, 9, No. 4.

Brown, James W. and James W. Thornton, Jr. (Editors). NEW MEDIA N
HIGHER EDUCATION, -Washington D,C,: Association for Higher Education
and the Division of Audiovisual |nstructional Service of the National
Education Association, 1963,

Edling, Jack V. {Ed.). THE NEW MEDIA IN EOUCATION (U.S.0.E.). Sacramento, '
California: Sacramento State Col lege Foundation, 1960,

Fusco, Gene C. "Technology in the Classroom Chal lenges to the School
Administrator", SCHOOL LIFE, March=May 1960,

1..’

Gagne', Robert M. THE CONDITIONS OF LEARNING, New York: Holt, Rinehart and
Winston, Inc,, 1965,

Hilgard, Ernest'R. and Richey, Herman G, THEORIES OF LEARNING AND

INSTRUCTION, Chicago: The National Society for the Study of Education,
1964, ‘

Krathwoh!, David R. "Stating Ob jectives Appropriately for Program, for
Curriculum, and for Instructional Materials Development', JOURNAL
OF TEACHER EDUCATION, March 1965,

Morris, Barry (Ed.) "The Function of Media in the Public Schools",
AUDIOVISUAL INSTRUCTION, January 1963,

Siegal, Laurence, and Siegel, Lila Corkiand., "The Instructional Gestalt:
A Conceptual Framework and Design for Educational Research", AUDIOVISUAL
CCMMUNICATION REVIEW, Spring 1964, Vol. 12, No. I,

"The Professional Education of Media Service Personnel," Pittsburgh, Pa,:

University of Pittsburgh, Graduate Schoo! of Library and Information
Sciences, 1964,

Travers, Robert, RESEARCH AND THEORY RELATED TO AUDIOVISUAL INFORMATICN
TRANSMISSION, Title VI, NDEA, Project No. C-977, 1965,




proswt  pand Peed  posll DA

@. . 11 “m«‘,:‘

I

]

r

o4

»
¥
£
{

iy
[

FUNCT IONAL FACTORS IN MEDIA SELECTION

The assertion has just been made that the decisions concerning the
selection of media are primarily decided on utility or functional bases,
This is especially so since we are deficient in theory and principles that we
can apply directly from learning psycholegy and communications fto the use of

media in instruction, Even if we had the Theéry and knew how to translate it

. i1nto recommendations for the selection of media, we would still be faced with

many resTricTion§ which always exist. What are these restrictions and how do

4

" they affect the roie of the media specialist? They can be categorized into

the following groups:

[) What restrictions are imposed By the physical characteristics of the
instructional space provided? .

2) Vhat Technical services are available in terms of equipment and
personnel?

5) Vhat costs will be involved for rental, purchase, production, or
experimentation (including time of instructor and specialists)?

4) What existing materials are available which are suitable and what
will they cost? (This means locating the source and usually obtaining
the materials for examination (and perhaps even for try out).)

5) Where the desired materials do not exist, how can they be produced and

what will be the production time required? (Costs already mentioned

in 3)

Note that these restrictions have been stated in the form of questions.

The media specialist possesses the knowledge necessary to provide the information
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that is demanded by these questions., Possession of this knowledge is one of

the competencies which make him “special",

In brief, this "functional knowledge" consists of the requirements, in
terms of facilities, that are imposed by each kind of audiovisual eguipment.

Also included are the fechnician assistance that may be required and the costs

involved in determining the materiais that are available and production of

media.
in addition, the media specialist has other kinds of "special™ information
that he can provide, which is also of a "functional" nature., | refer to this

as audiovisual knowledge. It includes:
) The relative advantages and characteristics of the Hifferenf forms
of instructional materials, B
2) The technical problems encountered n using various materials and

audiovisual equipment.

3) Techniques for effective utilization of instructional materiais.

Thus far, we have referred to three sets of information that bear upon
decitions that have to be mede in order fo select media for instruction. In
brief, these have been, (1) the principles from psychology and communic.ions;
(2) the restrictions that exist in a given situation, and (3) the knowledge
we have gained, coflactively and individually, through the use of audiovisual

materials and equipment.

Ail of this information is greatly to be desired in order to make better
media decisions, Hewever, lest you get the impre.sicn that these decisions will

now become simple, it should be recognized that another impor¥ant ingredient

e

[
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exists, It is the value system of tiie individuals who will make the media
decisiong. In a great many cases, there will be alternatives to consider.
Indeed, it is a major thesis of this "systems analysis" approach to instruc-
+ional development ihat through the efforts and knowledge of several specialists,

more alternatives will be presented for consideration. Each alternative will

vy
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offer the attainment of certain objectives (with some atiaciied probaoilitfy)

and cost. Immediately, questions arise such as =- which objectives are most

T

important? Which is valued most, teacher time, student Time, or dollars? In

i

o such areas, per nal judgment will always play an important role. In Thege

?’ cases, personal judgment also enters very largely in the assignment of the

- probabilities just mentioned. (At least until such time as media research can
l E: provide this kind of probabilistic data)
 §
! ;J We have asserted that the erpertise of the wadia specialist (in the

— context of +he foregoing specialist's model) lies in his knowledge of the three

a. kinds of information just discussed and hopsfully in his ability to bridge the
i b gap that exists between theory and application.

& | would add another benefit that is derived from this type of instructional

' development. In the system just described, the media spe;};lisf receives a

fﬂ rather well=thought-out plan consisting of objectives, examples, and strategy.
} v; This permits him to consider the media alternatives, not just in terms of each

;_ bit of information < example, but also in terms of the entire course, This

r~ over-all look can resul? in different recommendations than he would make if

L he were being consuited on a smal!l part of the course,

r

k. In conclusion, | would re-emphasize an earlier statement, which indicated

iz that there is need for a taxcuomy in the field. The earlier reference was in

g




regard to obtaining statements of rationale frcm media specialists, In our
Study, we found that such a need also exists in the communications between
media specialist and production specialist, especially if the process is to
beccme more efficient. Also, we found +hat the efforts of the intervening

o
specialists (evaluation, instruction, and media) did not serve to reduce the

time that the production personnei wer required to spend conferring with the
instructor; conferring over matters of correctness of detail, approval of de-
sign, more detailed specification of objectives and other production considera-
tions. The work that the other specialists performed with the instructor in
terms of objectives, evaluation, content, examples, and media form, did save
considerable production specialist time, Formerly, he would have tried to
perform all of these roles, and hence would not have had as much of his own +ime
left for production efforts, Also, it is doubtful that as thoroush a cornsidera~-

tion of the gross ol jectives and strategy would have been achieved by the

production specialist.

Not only is there a division of labor achieved by tThis system, but there
is the advartage of having two or more media persons involved, which could

result in the availability of more information and more‘creative suggestions

being made.
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CENTER

At Michigan State, media design in instructional systems development

is the concern of several instructional media agencies, including the Audiovisua!

Center, the Closed-Circuit Television Department, and the University Radio and

Television Broadcasting services.

INSTRUCTIONAL SYSTEMS DEVELOPMENT AT THE MICHIGAN STATE UNIVERSITY AUDIOVISUAL ]
The MSU Audiovisual Center, founde4 in 1952 at the request of faculty

members and directed since then by Charles F. Schuller, has recognized the

importance of proper sequence in instructional development activities. A new

section of the Center, designated as the instructional Systems Development

e s el (o

Division, concentrates on those phases of the University educational develop~

;: ment program which emphasize learning, curriculum analysis, evaluat on, and
appropriate use of media, In addition, its media cpecialists often work as

%: catalysts to bring about warranted change, The primary objective is to assist

L in deveioping instructional programs which will provide effective educational

L opportunities for unprecedented numbers of MSU students.

s The activities which comprise the interests of +he lnstructional Systems

= Development Division range from infroducing media technicai advances to ass[sf—

= ing in developing instructional strategy. Action areas include: (a) planning

E: for optimum instruction facility, including media equipment and physical sefT{ng;

e (b) conferring, organizing, and scheduling specialists needed to reach decisions

- regarding sequence and content, experience of students, media treatment, and

A evaluation procedures; (c) locating, procuring, and organizing of available

b instructional material previously specified; and (d) planning and producing

i§ original instructional materials prescribed by the logistics.
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The Division is involved, either directly or indirectly, in most of the

instructional activities on campus. The degree of involvement depends largely

uron the nature of the problem, For example, the Instructional Media Space

Provisions project, initiated by the Office of the Provost in 1963, included
equipping all large classrooms with appropriate media facilities and assigning

student fechnicians to assist the professors instructing the ten larger space

areas., Each quarter some forty departments and eighty professors benefit from -

the stucdent and technician service, Many more departments benefit from the
permanently assigned equipment in othar classrooms. The professors involved,
quickly recognized the value and enthusiastically praised the project, .Requesfs
continue to be made for similar services in other large classrooms. Funds have
been granted for placement of student technicians in two additional classrooms

next fall,

Audiovisual Center media specialist involvement in instructional develop-
ment activity, is by invitation. Request for media assistance may come from
the Office of the Educational Development Program (EDP) Director, a dean,

a department head and/or a professor(s). Departmental committees charged

with a specific curriculum development task freguently include a media special~
ist in their membership., The problems presented may begin and end with produc~-
tion or facility; they may invélve media specifications for instructional space
in building planning; or they may result in a complete revamping of a course,
Although the number of current involvements is too large to treat each one, a

few projects should be reviewed to indicate the nature of the activity, .

The Anatomy Department, which relies most exclusively on the individual
student-microscope method of teaching microscopic anatomy and which is faced

with mushrooming enrollment and an inadequacy of space and equipment, presented
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a proposed solution to the Director of EDP, After discussing media treatment
and costs with Audiovisual personnel, the Department submitted a request for,
and was granted, the necessary funds needed in producing a master set of two
hundred fifty 2" x 2" color slides. One hundred duplicate sets and an equal
number of 0" x |0" rear projection units wili be available at al] ‘times,
enabling students to work at their own pace, Production of the slides and

procurement of the equipment are in progress,

The Chemistry Department had a similar problem of increased enrol Iment
and inadequate space. The numbers to be accommodated in the laboratory ‘were
becoming so crucial that the department considered introducing non-laboratory,
theory-oriented classes for freshmen, Instead, a series of ten-minute color
films were produced by the Film Department of the Audiovisual Center. The
films, ccmpleted in the summer of 1964, enable the Department to handle twice

the number of previous classes, by alternating students between laboratory and

screening room,

The two cases (Anatomy and Chemistry) represent total departmental
faculty involvement. Dr., Al Stinson of Anatomy and Dr. Carl Brubaksi~, Jr,
of Chemistry, served as coordinators of +he respective projects, Media special-
ists were involved in the planning phase and continued to consult and advise

through the completion phase, 1

A few of the other insfrucfioﬁal development acfiQifies involving the
Audiovisual Center. are listed as follows: The College of Social Science
(Dr. Geoffrey Moore) set up an equipment saturation study in Fee Hail %o
determine the degree to which convenient access to an "equipment pool", staffed

from 8:00 a,m. to 5:00 p.m. by a student technician, would effect the use raie
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of media; the College of Home Economics (Professor Jean Mcradden), the
Department of Landscape Architecture (Dr. Dean Glick), the Department of
Electrical Engineering (Dr. Harry Hedges), and the Department of Theatre Arts
(Or. E. C. Reynolds), are applying instructionai systems development procedures
in programming their courses, employing a variety of media, fﬁe Department

of Physics (Dr. Thomas Edwards) programmed a basic course employing some two

huncred special overhead transparencies, numerous 8mm single concept films

and I6mm educational films, making it possible to zffectively teach large groups

of students,

The Instructional Systems Development Division of the Michigan State
University Audiovisual Center wi!]-confinue to seek and use new knowledge,
This goal is pursued through changes in current Center services and operations;
a special two~year Study mentioned earlier, analyzing the successful instructional
development cases; and designing more comprehensive analyses in future develop-
ments, It is our hope that the developmental system can be sufficiently refined

70 reliably aid the faculty in the selection, production, and use of appropriate

instructional resources in all areas,
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APPENDIX A - 2

A FLOW CHART OF TIIAL PROCEDURES FOR MRALYSIS AND DESIGN OF INSTRUCTIOMAL SYSTEMS
EMPLOYING INSTRUCTIONAL MEDIA

The tollowing ¢low chart represants a hypothetice!l elaboration ot the System Analysis,
Design and Development phases of the "System Approach to Education Plunning® (Ryans,

1964).  Ipgortant: For purposes of simplicity, communication fesddack loops ere
not Hliustrated In this flow chart. This lnfor‘nﬂon w1 be aveilable In the
symposium discussion,
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AMALYSING INSTRUCTIONAL PROBIL.EMS
(A symposium at the 1965 DAVI Milwaukee Convention, April 29)
presented by John Barson, Dirsctor, and Horacs C. Hartsell,
W. Russell Hornbaker, John M. Gordon, Jr., Speclalists,
Instructional Systems Development St » Michigan Ate
University;

reported by Phil Lange, Teachers College, Columbia University

Inplicit 4n most of the thitking and writing about ™nstructional
systems® are these assumptions:
a. A "system" has a specific product.

"bo Certain actions mmst be taken and functions performed
80 as to produce the prodict.

c. The organisation of the system s such that it exercises
a degree of quality contrql: the funetions are kept
in operational balance at a specified level of
productivity.

d. The process of system davelopment involves almost
continuous appraisal so as to be sure that the system
works and the product is up to date: this means feedback
and modification, tryout and adjustment, concern for a
better product and for higher standards of productivity.

Thus instructional systems have characteristics whish make thea predictable and
réesearchable. The system is an adaptive form of problem solving.

Hbeﬂ the idachor(.) or professor(s) must plén and teach a nev course there
is indeed 2 practical {nstructional problem. WHe know how often in actual practice
very little time, resource, and support is provided an instructor for the analysing,
detailed planning, the comstructing, orggnizin;, and preliminary tryout of am
instructioral plan. Sometimes {t is merely a directive: "Joe, next year your
schedule is changed; you will teach the third-year course.” But what does happen

when conscientious teachers ave given support in aralysing and planning instruction?

¥hat should happen? Are there guide lines for this developmental process? What are

the functions of the »edia specjalists? In the Instructional Systems Development

-

Study (funded by en NPE: grent) at Michigam State University, Director Barson and his

associates Gordon, Wurtesll and Mewmbeker have been studying such questions.
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Instructional Systems Deveilopment Division at MSU

As part of their afterncom symposium'tbe Nichigss State University team
fncluded a. domfpy:ioa of the Instructional Systems Development Divhipn as {t
operatss -G the East Lansing Cempus. TL!s Division is a new section of the MSU
Audiovicual Center. The Instrwsticoal Systems Development Division concentretes cn
those phasis of NSU's educational developaent progrem which empbasise learning,
curriculum analysis, evalustion, and appropriate use of medfa. In addition, its
media specilalisigoften work ss catalysts to bring sbout warrented change. The priwmwy
objective is to assist in developing instructional progrems which will provide effec-
tive educaticual opportunities for unprecedented mumbers of K% college students.

The Division's activities renge from introducing media technical advences to developing
instructional stretegy. .

NDEA grant to study instructional systems aum

One major sctivity of ths Divieion is a two-yesr USOE-swpported investigatios
of the place or media and media specialisation in instructiceal systeas development
at MSU. This study has four purposes: (1) to do a descriptive amalysie and evaluation
of inatructionsl devalopment activities at NSU during the period 1963-2965; (2) to
devise methods of meesuring coscts associated with instructional systens development
and to develop principles of sound budgetary planning for the use of educational media
in university instruction; (3) to develop hypothetical models of inatm;tiobu systeas
development procedure: aud their reiative ocosts (8) to prepare dsscriptive reports
of the above materials for use by other institutions of higher learning concerned

with the application of technology to {nstructional progreas,
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Sharing some insights

Although the Study and its report v‘ln not be completed for some time, the
NSy researchers have been giving sttention to the roler of various specialists as
they appear i{i the hypotl;otlul models for instructional systems development. In
roporting soms of “heir experiences, the MSU teanm evidenced several strong feelings
about the aivantages to eduwsators fr-. cmf;l and detailed analysis and system
development of instructiom. For one thing, it reveals amaszingly (amasing even to
experienced planners) the extrems compiexity and interdependence of the decisions,
oonditions and personal qualities that are essuntizl to give substance, process,
design and evidenve of learning in sny instructiocal plan.

There is nothiug easy about the analysis and development of an instructional -
system. For example, it i{s an illusion to assume that once the *behavioral cbjectives”
have been spelled out thereafter everything easily falls {nto place. The truth of
the matter makes the analysers face Up squarely to the fact that cbjestives are not
easily described as observabie behaviors s¢ ss to perait suftadble evalwstion; and
morecver even when behavioral goals are clearly fdentifiable we usually have little
idea of how to develop instructional conditious to slicft the bobdaviors to gain the
specified obiectives. In ibwt. the analysing and pre-placning stage of instructional
development warrants attention and investment it seldos gots.

A '!‘or greater effectivenssr and efficiency in our instructional m. we
mst give more snergy to studying better ways of wnrevelling and predicting the
complexities in planning instruction. As indicated in Tigure 1, an {dealised way of
explaining relaticuships i{s to have THEORY (a) fu- which are deduced FUNCTIONAL
PRINCIPLES (D) which can be tremslated into applications apd proven to be workable _
in actual PRACTICE (o).

Ideally we like to see & slear relationship from THEORY to the deduction of
FUNCTIONAL PRINCIFLES to & tresgistios into applisations that provide workable proof
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in actual PRACTICE, as {adicated by the sclid 1ine in Figure 1, But it is tha
bunch of tle MSU group that the nnlft.{on of principles and subsequently the over-
arching theory is revealed only by systematic penetration of the confusion of
practice (as indicated by the Cotted line in Figure 1). As an instrument for
probing into prestices, on the vay to uncovering principles, the NSU researchers
developed flow charts of the prectical decision-making process.

Figure 1
o, 5~  b. —
THEORY < FUNCTIONAL PRINCIPLES PRACTICE

Develcpmental Flow Chart of Logical Decisions in Instructiocnal Progremming

Wbat can be learned from the development of a flow chart to oconceptuslize
and guide the analyses of the activities of & udh“lgggllht in the dofnlopnnt of
fnstruction? het are the mejor aress of decision making in Instructional plamning?
Vhat seems to be a logical sequence for these major decisions? What kinds of
specialisation are needed for each decision areaf What is a reasonable divisfon of
labor smong the team of specialists (or within ln individual with a multiplicity of
spscializations)? Where does the media specialist fit in? What are .o‘u problems
sssociated with the trenslation of the media decisions irto actual, acgulblo
instructionsl msterisls and utilisation strategies?

In Figure 2 is a generalised flow chart wnich the MSU group has- md to give
order to thess questions. It identifies eleven areas of major dochiom
INROVATIOR (1) fmvolves lnlphz the educator or instructor to see new pouibnitiu
aad ldentify :mmx problems. Guided ANALYSIS (2) is directed at the

explosion of lpnuh problems, feilowed by attention and assistance in the

,,,Q SR
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P'lgm 2
u-'pmm Developmental System Flow Chart
/ A 2 _ 3
INMOVATION | -—>- ANALYSIS | — | onyECTIVES
) Jond & *
- 1. _ STRATEGY 4.
INSTRUCT TONAL
" EXAMPLES & |----- and- - | &= | FLOW-CHART
Vv - __conrom
g .9 X-) . i
MEDIA FORMS |-»| sEARCH moooczs |- nevoo

specification of OBJECTIVES (3). The development of am INSTRICTICHAL FLOW 1CHART (%)
impressed the need for ordering or M. This leads to decisiocns on STRATECY
AND CONTENT (S-6), STRATEGIES suggest the commmication patterns; and COMTENT
decisions determine the needed Informetion within patterns, Obviously these are
different but overlapping areas of deeision-asking. Then there must be : deternina-
tion of the EXANPLES (7) of teaching -~ what the teaching-learning a.ctlvity really
will be. Tbe areas of decision-making luabelled MEDIA FORNS (8), SZARCH (9),

PRODUCE (10) and INPLISENT (11) in this flew chart bawe direct siznificence for the
wedia specfalist for they bear direetly on comswmniestion aad medistion. There are
tho media decisfons about the FORN AND STSTEN for tremsaission or oo-mtutlon.

the SEARCH for ready-msde and availadle formn and systeas, the PROLUCTION of
exsmplies in dn!.ud forn, aad the INPLEMGNTATION or try-out of the unh‘y of the
instruction and ponibh improvesent threugh the benmefit of u-:n m
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The "Media specialist"
The media specialist brings three kinds of "special® information or

knowledge to the decision areas: |
I} The relative advantages and characteristics of the different forms of l
instructional materials. 1
2) The }echnical problems encountered in using various materials and ]
audiovisual equipment,
3) Techniques for effective utilization of instructional materials,
For example, the audiovisual specialist has a "furictional knowleaab" about the
requiremenfs, in terms of facilities, that are imposed by each kind of audiovisual
equipment. Also included are the 1g§hnici§g_§ssisfgnce that may be required and
the costs invoived in determining the materisls that are dvailable and production
cf media, '
As a member of a team the media specialist may be very much involved in
activities on the flow chart at I, 2, 4, 8f 9, 10, Il. The evaluation specialists
ray have leadarship alorg with curriculum specialists in 3, In 4 and STRATEGY the
educational psychologist has a needed specialization; while in CONTENT AND EXAMPLES,

the instructor comes "into his own." (The experienced instructor is usual ly

‘already rich with content and examples in his domain)

Some hunches and quide lines

Here are some of the guide lines +he MSU group have been using when it
comes to f?lling.in this flow chart with the actual details of specific instance
of instructiopnal planning (with the intent of improving that planning).

On ggfiningaéhiegii!gg (seé area 3 in the flow chart): . .

|, Start where instructor is conversant; search out logic of content,

2. Compare with psychological logic of content (usually the way the
instructor learned it).
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3. Start with most complex goal and work back to entry knowleage and
skills,

4. Work in the abstract — speak of concepts and principles, not
teaching examples of same.

2. If instructor can't explain it, have him do it himself.

6. Distinguish between mastery and discriminating ob jectives,

7. Ha;e instructor weight or rank most important ob jectives.

8. Accentuate the content; then add the behaviors. |t+'s much easier

for the instructor.

On_suggesting strategjes (see areas 5 and 6 .in the flow chart):

. The more complex cognitive objectives call for interaction during
issues discussiqp feedback on problem solving +asks.

2. The more difficult a concept, the more likely the need for adjunct
programing. "

3. One-way information should be in printed form whenever possible,
so students can attack it at their rate, not the instructors.

4. Instructor is needed when one-way information is undergoing rapid
ghange rendering printed forms obsolete,

5. Student~to-student interaction should only be allowed when pre-

requisite informafionxhas'been learned.

On restrictions and the role of the media specialist, What are perceived

as the restrictions, and what can the media specialist do about the restrictions

themselves and the perceptijon of them:

I) What restrictions are imposed by the physical characteristics of *he
instructional space provided? (What can the media specialist do to assess,
interpret, and alter—them?)

2) What technical services are available in terms of equipment and
personnel? (Who has what degree of control for accessibility?)
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3) Vhat ocosts will be imvolwed for restal, mmmaw
meatation (including time of instrester and .nhnm)

%) ¥hat existing msterits ave aveilabie which are suitadle and what wili
they cost? (This meems lceating the sewres and wesally ebtafiaing the materials
for enanination and perheps even fer try ewt.)

: S)Mthduwmdd:kmdnt,mmtmumm
vhat will be the productios tims regiredt?

The need to change

In generel %,.. the media specialist role as it is presently precticed
attempts to cepe with far tes bresd decisfion aress. When the media specialist is
confimed to purely instrestional sedia sslection decisions, there is little basic
ressarch to provide reliadle guidance. In the absemce of esunter arguments, the
hard precticalities of ecst and productien tend to prevail fia wedis decisions.
It 1is suggested, as am interim step, too;tuuhla funstienal wlml media
theory, through nauondniudttm deseribing lindh
selaction ssd wse prestice."

The HSU growp noted that the more they bucame avare of the ingredioats
of isstructional plamming the more ves: they saw for improvemsat, and the greater
did they Zeel the need for further systematic study te hastesm the wrgsntly neeled

.wmxw‘mmumm&mmmam

tion in solving instruetionsl problems.

.
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