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PREFYACE

The Educational Resources Information Center (ERIC) s a national
information system operated by the U.S. Officc of Education. ERIC serves
the educational community by disseminating eGucational research results and
other resource information thet can be used in aeveloping more effective
“educational programs.

The ERIC Cleavinghouse on Educational Administration (ERIC/CEA),
one of 19 such units in the ERIC system, was established at the University
of Oregon {n 1966. 7The Clearinghouse collects, indexes, and abstracts
dceuments concerned with leadership, manageinent, and structure of
public and private educational orgardzations on the elementary and secondary
education levels. Ducuments processed by ERIC/CEA are announved, together
with documents processed by the other FRIC clearinghouses, in Research in
Education RIE), ERIC's monihly index and abstrael catalog. RIE is available
in many libraries and by subscription for $21 a ycar from the U.S, Government
Printing Office, Washington, D.C, 20402, Most of the documenis listed in
RLE can be purchased through the ERIC Document Reproduction Service, oper-
ated by The National Cash Register Company.

In addition to acquiring and processing documents, the Clearinghouse
has another major function. that of information analysis and synthesis,
ERIC/CEA prepares bibllographies, Iterature reviews, state-of ~the-knowledge
pabvers, and other Interpretive research studles on topies in its educational
area.

The ERIC Abstracts series Is the result of a cooperative arrangement
between ERIC/CEA and the National Academy of School Executives (NASE, of
the Awnerican Assoclation of School Administrators. The abstracts are com-
piled by ERIC/CEA to provide participants in a series of NASE-sponsored
geminars with an up-to-date collection of ERIC materials on subjects to be
presented in these seminars. Additional copies of the abstracts are published
by AASA and distributed acrose the country to school administrators and
others Irierested th educational administration.

Philip K. Plele
Direetor



INTRODUCTION

Since the beginning of ERIC in 1866, more than 20, 000 docu:nents have
been announced in ERIC's monthly catalog, Research in Education (RIE),
Of thia total, about 1,200 documents have been processed by this Clearinghouse,
So extenstve is this growing collectfon of documents that we thought it would
be useful to complle separate 1ists of ERIC documents oh a number of eritlcal
teplos in educational administration, Published separately, these selected
Yists of documents comprise the ERIC Abstracts serles.

To complle each list, a search is made of the RIE indexes, using key
terins that define the topic belng searched. The terms used to comptle this
collection of documents on systems approaches in education are SYSTEMS
APPROACH, SYSTEMS ANALYSIS, CRITICAL PATH METHOD, and SYSTEMS
CONCLEPTS, helevance to the toplo I8 the only eriterlon for listing a document,
The 1¥sting {8 complete for all issues of RIE through January 1970. Not all
the lirted documents were processed by this Clearinghouse.

Based on the document resunies in RIE, the following Information is
presented for cach document: ‘The bastc bibliographle data {including author,
title, place of publication, publisher, publication date, and number of pages);
the ERIC document {"ED") number; the price of the document if available from
the ERIC Document Reproduction Service; and the abst.act. The documents are
listed alphabetically by the authors® 1ast names and are numbered,

A subject Index, beginning on page 40, t8 cross-referenced with the
document isting, The subject terms, arranged in alphabetical order, aro
identical to those contained in RIE's subject Index.
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How to Order ERIC Documnments

Moet of the documents jisted on the following pages can be
ordered from the ERIC Document Reproduction Seprvice. 1f A document
s avallable from EDRS, {ts prices, for Loth hurd copy and microfiche,
are cited immediately after the document’s "ED" number, To orxder
docunients from EDRS, indicate:

- the ED numbers of the desired documents (titles need
not Le furnished),

~ the type of reproduction desired--hurd coby (HC) or
microfiche (MF), and

- the number of copies betng ordered,

Payment must include 8 special handling charge of 80 cente on all
orders, and must accompany orders totaling less than $5. 00. Also add
applcable gales 'ax or submit tax exemption certificate when ordering
from any £tate having a sales tax. A 26% service charge, calculaied to
the nearest cent, must accompany orders from outside the United States,
ite territories, and possessions.

Addregs roquests to:

ERIC Document Reproduction Service
The Natfona! Cash Register Company
4936 Fairmomt Avenue

Bethesda, Maryland 20014



1. Arnold, Mary F,, and others., MHealth program implementation through
PERT, administrative and educational uses. San Francisco: American
Public Health Agsociation, October 1966. ED 012 431 Not available
from EDRS. (Available from The Continwing Education Program,
Western Reglonal Office, American Public Healti Asgsoclation, 655
Sutter Street, Room 201, San Francisco, California 94102, for $2.00.)

The main advantage of the program evaluation and veview technique
(PERT) is the proviaion of a graphle mode!} of activities with estimates
of the time, reaources, personne!, and facilitles necessary to accom-
plish a sequence of interdependent activitles, as in program implemen-
tation. A PERT model can also improve communication between
persons and departments by showing the precise role of each unit in the
process, and can help reduce friction in problem solving and adminis-
trative decision making by reveallng necegsary steps. The steps In
developing the network itself are specifying the final event or completion
point, deciding on precedent events that must be attained, sequencing
these events properly. and determining activity time between events.
PERT has been sucessfully uscd In planning a jrogram of dental contin-
uing education, devcloping a teacher's handbook. and conducting varlous
public health projects. llowever, PSRT does not promote creativity

or origlrality, and must follow the steges of problem ldentification,

fact finding, determination of long-range and short-range goals and of
criteria, and evaluation of possible solutions, The document includes

a problem-solving flowchart, PERT network {low dlagrams, and 21
references,

2, Banathy, Bela H. The design of foreign language teacher education. The
Modern Language Journal, v. 62, n. 8, pp. 490-600, (December1968),
11p. ED 030 326 MF 30,26 NHC $0.G6.

The developmental scheme of the systems approach could be applled
effectively to the design of foreign language teacher education, After
the performance objectives hed been formulated and the learning tasks
analyzed and characterized, the design of the system could be under-
taken. This would Involve: (1) Functions and compunent analyses, (2)
the selection of alternative components to accommodate group and
individual differences, and (3) schesluling of functions and components
in time and place. System Integration could be accomplished by the
processes of feedback, feedforward, and by the deliberate interrelating
of subsystems and subordinating of the subsystems to the system objec-
tives. As the system was Installed and Implemented, evaluation by
monltoring and performance testing could constantly oversee and test
the operation of the system and the adequacy of the prowct for improv-
Ing and stabilizing, at a high professlonal level, the trainirg of foreign
language teachers.




3. Baum, C. Research and Technology Division report for 1966, Santa Monjca:
System Development Corporation, January 1967, 234p. ED 010 6568
MF &1, 00 HC $11. 50,

The work of the Research and Technology Divielon of System Develop-
meat Coxporation during 1966 {8 reported. Progress Is reported on
the following various studies and activities: Advanced program!ng,
Information processing research, programing systems, data base
systems, language proccssing and retrieval, behavloral geming and
simalation research education and traintng, meatheinatlcs and operations
research, computer center department, and speeial service operations.
in addition, the repori contains deseriptions of division-gponsored
bavks, demonstration programs, meetings and colioqulums, and pro-
fessional activities of the staff,

4. Bolce, Jonn. A systems approach to school construction. Speech given at
the National Vocrtional Technical Faculty Planning conference. Reno:
Department of Schooi Administratiun, Nevada University. 13p. ED
025 113 MF $0.256 HC $0. 76.

Systems approach as used in thls paper refers to the process of a
bullding coning into being. The aystema approach attempts to relate
the processes of factory production and school conatruction in that the
problems of the spacing and fitting of construction components are con-
sidered at the Leginning of the design stage of constructlen. For the
systems approach to Insure minlmum cost, high quality, and flextbility,
it inust be based on productlon *olume, reasonable notice time to indus-
try for tailor-made components, and clearly defined functional goals.

5. RBratten, J.E. The organization of a biology course for Individual progress
al Theodore High School--descriptive analysis. Santa Monjca: System
Development Corporation, December 9, 1965, 21p. ED 010 666 MY
$0.25 MNC §1.15.

Systema analysis and computer simulation techniques were applied In
describing the biology course at the Theodore High School, Theodore,
Alabama, which waa selected aa the unit of study because of Ita organ-
fzation of coursea for individual progress. A descriptive analyais of
the biology course wasa presented in terms of (1) instructional media,
2) procedures, (3) roles of personnel invoived in the course, and (4)
space used. A study guide used to direct each gtudent through the
course was another innovative feature of the course organization. The
atudy guide consisted of a detailed plan of the course and instruction for
ctudents. The course was divided into three levels of performance:

-2&




(1) High aptitude, (2) mcdium aptitude, ~nd (3) iow aptitude. Student
assignment, performance, and course characteristics were deserihed.

8. Bratten, Jack E, The organization of a course for indlvidual progress at_
Theodore High School--system analysis and simulation. Sarta Monfca:
System: Development Corporation, March 15, 1966, 42p. ED 010 567
MF $0.25 HC $2.20.

The biology courseof Theodore High School at Theodore, Alabama, wys
gludied as a system for "'processing' studenis and was simulated cna
computer. An experimental version of the couree was simulated and
compared with the actual course, The purposes uf this study were (1)
to examine the concent of individual progress as it rela‘ed to the organ~
1zation of courses tn gcneral and the biology course in particular; (2)

to draw Implications from the results as they related to defining new
roles for school personnel, providing information on the uso of media
as it affccts interactions of students and of students and *eachers, de-
scribiag new appllcations for data processing, praviding information on
amount and arrangement of space, and providing estimates of character-
istics of graduating students; and {(3) to draw conclusions about the use
of systems analysis and computer simulation as research techniques,
The use of systems analysis and stmulation to study possible behaviors
of an existing scheol organization was found to be feasible and valuable,
Simulation of the operation of a theoretical organization provided pre-
dictions of the resuits to be expected from use of the planned organiza-
tion. Data gathered “rom tais study could be of possible value to course
designers who desire a theorctical model to guide thelr efforts.

7. Bushnell, David 8, An educational system for the 70's, Speech delivered at
the Aerospace Education Foundation Conference--\Washington, D.C.,
September 12, 1967, 22p. ED 017 738 MF $0. 26 1IC §1.20.

Although the United States’ educational system has many achicvements,
it has many inadequacies. There is a need for a clearer definition of
goals and an overhaul of the educational process. Although a lack of
well-defined objectives and inadequate measiuring procedures have
prevented its effective use, the systems anaiysis mcthodology used by
hueiness can be applied to the problems of education. A proposed
system, the “organic curriculum, " will make possible the achievement
of the objectives of preparing students with entry-level Job skills,
basic learning skills, eross-training in a cluster of occupations, train-
ing for the roles of citizens and adults, and personal development
skills such as communication, Injuiry, and problem solving, A
student who graduates from high school ghould have the necessary
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qualifications for maximum flexibility in post-high school options, The
integration and interaction of vital components that will result from a
systems design will {nsure the most efficient and effective learning for
the individual student through individually prescribed programs leading
logically to achievement of adult behavioral goals. Steps for imple-
menting the systematic approach include stating the program eutput
specifications in terms of behavieral objectives, systhesizing the
objectives among the various disciplines, developing appropriate
materials and measurement instraments, and selecting media, Seven-
teen school districts have been selected to prepare for the new "organic
curriculum’ while the behavioral objectives are being developed. The
plan calls for an investment of $30, 000 over the next 5 years., In
summary, thig educational program Incorporates the idea of a con-
timous program cur -sulum with instructional techniques that emphasize
active development, poslitive achievement, and self-direction of sftudents,

8, Center for Vocational and Technical Education, Program, planning, budget-
ing systems for educators. Volume I: An instructional outline. _Leader-
ship serics no, 18, Columbus: Center for Vocational and Technical
Education, Ohio State University, August 1969, 279%. ED 032 417
MF $1,25 HC $14.05. (Also available from the Center for Vocational
and Technical Education, The Ohio State University, 1900 Kenny Road,
Columbus, Ohio 43210, for $4.00.)

Planning, Programing, Budgeting System (PPBS) includes concepts and
techniques for resource allocation decision making for rational ar d
effective programing. Most Federzl agencies use PPBS for the devel-
opment, analysis, and presentation of resource needs, Traditional
methods of budgeting focus primarily on resource inputs; PPBS

focuses on hoth inputs (cost) and outputs (benefits), The guidelines in
this volume suggest initial training in a sequential pattern for a course
in PPBS. Examples used are drawn from the field of vocational educa-
tion. Included in the instructional outline are sections relating to: (1)
overview, (2) systems theory, (3) the planning process, (4) investment
alternatives, (5) program budgeting, (6) analysis of alternatives, (7)
programing and management control, (8) basic data for PPBS, and (9)
limitation of PPBS. The document contains three parts: The What-
When-Where-Who-Why of This Educational Program, An Educational
Training Program in PPBS, and Supplemecnt to the Basic Educational
Program. The supplements include pre- and post-tests, a conceptual
framework, the relationship of education and economics, and methods
of statistical analysis in PPBS.

9, Cogswell, John F, New solutions to implementing instiuctional media
through analysis and simulation of school organization. Santa Monica:
System Development Corporation, March 24, 1964, 12p. ED 010 580

-4-




MF $0,26 HC $0.70.

A project was described that wouid use systems analysiz and computer-
simulation techniques to find new ways to implement instructional media.
The four major steps to be taken for this study are: (1) Survey and
selection of high schools, (2) system analysis of the five high schools
selected for study, (3) construction of a computer-simulation vehicle

to build models of the schools and of hypothetical changes in the schools,
and (4) s!mulation and study of five schools selected ranging from fairly
traditional to highly innovative. The schools are being selected by
analysis of questionnaires submitted to 200 high gchools identified by
State departments of education as being involved in innovation. At the
time of reporting, two of the five schools had been selected. There
were the continuous-progress-plan school developed by Dr. Edwin Read
at Brigham Young Laboratory School and the Culver City High School in
Los Angeles. Analysis of the schools consists of (1) collecting data
descriptive of the high school, and (2) translating the data into flow-
charts. Following the analysis, design changes in vhe organizational
structure to facilitate use of the new media will be suggested and these
changes will be evaluated by usc of the computer-simulation vehicle,

10, Cogswell, Johin F. Nova high school--description of tenth-grade social
studies course. Santa Monica: System Development Corporation,
February 23, 1966. 14p. ED 010 569 MF $0.256 HC $0. 80.

Systems analysis and computer-simulation techniques were applied in

a study of innovation for a 10th-grade social studies course. The course
content was American history which was divided into 10 content areas
such as colonial, revolutionary, and constitutional American. The
activities of the course included team teaching, lectures, media pres-
entations, group study, unit quizzes, and individual study. Descrip-
tions were presented of (1) speciai study subgroups and seminar groups,
{2) the media used in the groups, (3) information and record processing
procedures, and {4) the use of school space.

11. Cogswell, John F. Nova high school--system analysis, Santa Monica:
System Development Corporation, February 25, 1965. 19p, ED 010 670
MF $0.25 HC $1.05.

A systems analysis was made of a 10th-grade social studies course in
American hlstory taught at the Nova High School, Fort Lauderdale,
Florida, to evaluate the course as an instructional svstem. The
analysis was concerned with such problem areas as teacher role, the
effects of media on student-teacher relationships, information require-
ments, the use of space, and the effects of course procedures on
students. A computer-simulation model of the course was set up and
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tesied. Data produced by the model were compared to data that were
descriptive of the course. There was g high degree of correspondence
between the simulated data and the descriptive data, indicating that the
simulation procedures were effective in producing data that appeared to
be valid.

12. Cogswell, John F., and Marsh, Donald G. System desalgn for a contlnuous
progress school--computer simulation of autonomous scheduiing
procedures. Santa Monica: System Development Corporation, March
21, 1966. 21p. ED 010 564 MF $0.25 HC $1.15.

A computer simulation of a continuous~progress school that permits
students to schedule themselves for cocurse work on an autonomous hasis
was constructed and tested. The system was set up to free the student
from the disadvantages of traditional progression by allowing him to
work in other courses while waiting for teaching assistance In another.
Patterns of resource demand were determined for the assignment of

100 high school students to five courses at one time. Whenever such a
student would reguire help, he could file a request for help and go on to
his work on ancther course. The system was deemed useful for expand-
ing simulation capability and for exploring its uses in course design. It
was developed in association with the continuous-progress-schoocl plan
of Dr. Edwin Read of the Brigham Young University Laboratory School.

13, Cogswell, John F., and others. Analysis of instructional systems. Report
of a project, new solutions to implementing instructional media through
analysis and simulation of school 01anization. Final report. Santa
Monica: System Development Corporation, 1966. 272p. ED 010 577
MF $0.45 HC $13. 70.

The uses of syStems analysis and computer simulation of school organi-
zation were explored io find new ways to implement instructional media.
The uses of systems analysis recommended were (1) to facilitate
improvement of present instructional and educational planning systems
and (2) to explore the feasibility of proposed school organizations. The
recommended procedures for using systems analysis were as follows:
(1) ‘o define the major overall problem to be solved, (2) to make a
model of the system, and (3) to use the model to study the effects of
changes of the system. A technique called "EDSIM" was developed as
part cf the project to model a system by means of a computer program.
Following 11 analyses of school organizations, it was concluded that
altering school organizations to accommodate individual differences of
students requires (1) adequate self-study instiuctional materials, and
(2) adequate systems to provide information to instructors, counsslors,
and administrators about the status of individual students. To meet these
needs, the investigators recommended continued development of the
-6 -




computer~based system o asslst students and counselors in planning,
continued study of the use of information processing for student
instruction, inservice training of selected school personnel in the
preparation of individualized course materials, ahd development of
procedurcs for the management of changes In schools.

14, Cogswell, John.and others. A computer simulation vehicle for educational
systems. Santa Monica: System Developntent Corporation, March 22,
1965, 33p. ED 010579 MFT $0.25 HC $1.765,

Characteristics and constyuction of a compuier-simulation model for
simulating behavior of students and staff in a school are described.
This model incorporated systems analysis and computer-simulation
techniques and was expected to provide design recommendations for
more pervasive and integrated changes throughout the schools. The
model was constructed so that a high school can be described in terms
of school characteristics and student characteristics that bear on the
instructional plan of the school, A full deseription of the model and
plans for simulation of selected high schools was presented.

15. Cogswell, John F,, and others. Construction of school simulation vehicle.
Santa Monica: System Development Corporation, August 6, 1963. 50p.
ED 010 559 MF $0.25 HC %2, 60,

A computer-programed general school simulator is described and rules
are given for a comnuter tryout of the pilot version. Alihough the model
was designed as a general vehicle that would permit computer modeling
of any school configuration, the first pilot version represents a hypothe:-
ical school operating under the "continuous progress plan' which
provides fsr students to be assigned to both group and individualized
instruction. Plans called for the general model to be developed by
modeling and ..aking computer runs of a series of versions of the
simulator based on such factors as school operations and oyganizational
configurations. A data analysis and reduction program also will be
developed in successive stages., Flow diagrams of the various proce-
dures of the system are included.

16, Cogswell, John F., and others. Construction and use of the school simula-
tion vehicle, Santa Monica: System Development Coxporation,
September 1, 1965, 21p. ED 010 581 MF $0.256 HC §1.15.

The plans for a simulation model using systems analysis and computer

simulation techniques were presented. Tho techniques and design

recommendations were intended to find new methods for implementing

instructional media. Four major steps were involved in the project:

(1) Survey and selection of high schools, (2) systems analysis of five
-7 -




high schools selected, (3) construction of 2 computer simulation
vehicle, and (4) simulation and study of the five high schools with the
model. The report concentratzd on discussion of the construction of
the model and the simulation study. The model was constructed to
describe a school in terms of {ts characteristics and student character-
istics that bear on the instructional plan of the school. Preliminary
studies with the moedel were being conducted that involve the modeling
aspects of the continuous progress plan. This plan was designed to
permit students to progress at their individual rates. The real test of
the model's validity will come when its predicted effects are in fact
carried out in the school environment.

17, Cogswell, John F., and others. Purpose and strategy of the school simula-
tion project. Special report. Santa Monicu: System Development
Corporation, December 19, 1963, 17p. ED 010 5606 MI $0.25 HC
$0. 95,

A general description was presented of the school~simulation project
which used systems analysis and computer-simulation techniques for
studying organizational changes in education. The organizational
modifications studied were applicable to the impiementation of instruc-
tional innovations. Five high schools, varying in the extent they were
innovative, were selected for analysis. A computer-based simulation
vehicle was planned for serving as a conceptual tool in the generation
of research hypotheses on ways in which school design and organization
could be improved. Within the strategy of the project, seven tenets
were listed and discussed. Flowcharts of study proceduces and of
interaction among these procedures were included,

18, Cohen, David M,, and Dubin, Samuel 8, A systems approach to updating
professional personnel. Paper presented at the National Seminar on
Acult Education Research--Toronto, February 9-11, 1969, 12p.
ED 025 718 MF 30,25 HC $0, 70,

Professional updating processes can be visualized as a system enabling
both educators and professicnals to enhance individual competence,
The systems analysis model given here represents updating practices
both pictorially and mathematically. Strengths of the model are: the
model incorporates educational, psychological, and motivational factors
from a systems viewpoint; the medel enables the determination of the
most influent{al variables in the updating process; the model can be
developed for both individuals and groups; and parameters of mathemat-
ical models can be estimated or determined with standard statistical
procedures. Weaknesses are: The model is somewhat simplified and

. may not include zll possible parameters; negative feedback is not
recognized; the problem of statistical estimation of parameters is still
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unresolved; and the assumption that updating is a consistently non-
decreasing process can be questioned. (Seven figures are included.)

19. Cook, Desmond L, Better project planning and control through the ise of
system analysis and management techniques. Paper .gsented at the
Symposium on Operations Analysis of Education, sponsored by the
National Ceanter for Educational Statisties-~Washington, D.C,,
November 20-22, 1967, 17p. ED 019 729 MF $0,25 HC $0. 95,

The combined application of system analysis and management Lechniques
is described as an effective way to achieve optimum results in the
planning and execution of projects !n the field of education. Projects
oi this type are generally finite, complex, homogenous, and non-
repetitive, Systems analysis of a project includes its disassembly
into components and its reassembly through a synthesis based on a
linear flowchart approach incorporating time, cost, and performance
variables. Suggestions include how to think of a2 project as a system,
the importance of establishing specific goals, the types of project
control, and the contribution system analysis can make fo the function
of management in education,

20. Cook, Desmond L. The impact of systems analysis on education, Paper
presented at Seminar on Systems Analysis-~Temple University,
Philadelphia, Pennsylvania, April 18, 1968, 12p. ED 024 145 MF
$0.25 HC $0.70,

The nature and extent of systems analysis in education are discussed in
terms of the following specific applications: (1) Instructional systems
where the concern is with the components of the system (e.g., tcachers,
students, material to be taught, or audiovisual systems) and their
interaction in the learning process, (2) project management systems
for the planning and controlliog of a wide variety of educational pro-
jects, (3) management information systems for better decision making
by chief school officials, (4) planning-programing-budgeting systems
for selecting among alternatives to reach program goals, and (5)
operations research, whizh attempts to identify the relevant variables
making up the total system and subsystems and to secure quantitative
data for each variable. Two problems involved in discussing systems
analysis in education--terminology and the difficulty of securing
evidence about its impact and applicalion--are outlined. Warnings

and recommendations regarding the role of systems analysis in
education are presented.

21. Cook, Desmond L. Participant followup study—the PERT lectures, a
case study in knowledge disseminatiop and utilization, volume 2.
Columbus: College of Education, Ohio State University, August 1966.
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79p. ED 010 372 MF $0.50 HC $4. 05,

A followup study was conductea of the PLRT (program evaluation and
review technique) lectures, conducted in 1965 to inform the educational
community of PERT and to ¢nconrage its use. Questionnaires were
sent to 397 lecture participants to determine the degree of utilization of
the information presented and to seek information on the dissemination
process in education. The questionnaire was specifically designed to
provide information on {1} the nature of the audience, (2) plans for
utilization, ( 3) quality of the message, and (4) preferences for
dissemination activities, Questionnaires were returnad by 294 re-
spondents. Several conclusions were developed, one of which was that
the audience consisted of persons who attended out of curiosity amnd
whose professional interests did not reside exclusively In educational
research and development, Suggested were recommendations that

the background of future participants be assessed and that more
workshop activities be included in future programs.

22, Cook, Desmond L, PERT applications In educational planning. Paper
presented at the annual meeting of the Association of Educational Data
Systems--Philadelphia, Pennsylvania, May 23, 1966, 13p. ED 019
751 MF $0.25 HC $0.75.

This paper discusses the concepts of educational planning, the program
evaluation and review technique (PERT), and the potential value that
PERT has for educational planning. The discussion of planning is
limited to short-run educational projects. The nature of PERT is
discussed and its applicabllity to planning is established. Several
benefits that result when PERT principles are applied to the planning
function associated with edvcational research arc noted: (1) PERT
often results in clearer statement of project objectives and goals, (2)
PERT requires that those involved in the project make explicit the
means by which they plan to reach the objective, (3) the use of PERT
results in clearer definition of each actual task to be done, (4) the
use of PERT enables the project manager to identify at an early stage
the potential trouble spots in the project plan, {5) the use of PERT
assists a project manager to know where to replan in the event that
the original plan {g inappropriate for some reason, and (6) the use of
network techniques facilitates the communication process since plans
are portrayed in a graphic manner.

23, Cook, Desmond L. Program evaluation and review technique--applications
in education. Washington, D,C.: Office of Education, 1966. 109p.
ED 015 533 MF $0.50 HC not available from EDRS. (Avallable from
tne Superintendent of Documents, U,S. Government Printing Office,
Washington, D.C. 20402; FS 5. 212-12024, for $0.45.)
- 10 -




This monograph is intended to disseminate to the educational community
the basic concepts and principles of a recently developed project man-
agement infor:nation system entitled program evaluation and review
technique (PIXRT). PERT is a2 methodology for planning the diverse
activities in either large or small projects. Steps of the PERT tech-
nique inclu‘le work breakdown sfructure, network development, activity
time estimation, network tirne calculation, scheduling, probability
aspects of PERT, replanning the project, and an introduction to PERT-
cost. Several models are presented to illustrate areas in which PERT
can be applied to educational regearch and development projects: (1)
Experimental research, (2) survey research, {3) historical research,
(4) develepmental projects, (5} curriculum development, {6) educational
service projects, {(7) research integration projects, and ( 8) theory
development projects. Practical considerations for implementing
PERT on educational research and development projects are also in-
cluded.

24. Cook, Desraond L, References on network pianning in education, research
management, project selection, and program management. (Title
supplied). Columbus: Educational Research Management Center,
Ohio State University, September 7, 1966, 9p. ED 020 580 MF 30,25
HC $0. 55,

This bibliographic listing of 109 related addresses, articles, books,
microfilms, monographs, reports, and other items, published between
1959 and 1968, includes 39 items on network planning, 43 ftems on
research management, 13 iten's on project selection, and nine items
on program management,

25. Cook, Desmond L, The use of systems analysis and management tech-
niques in program planning and evaluation. Paper presented at the
Symposium or. the Application of Systems Analysis ani Management
Techniques to Educational Planning in California--Chapman College,
Orange, California, June 12-13, 1967, 1lp, ED 019 752 MF $0.25
HC $0.65.

This paper discusses the uses of systems anaiysis and management
techniques in program planning and evaluation. The discussion

focuses on the general concept of management systems and, within

this concept, on the nature and function of nianagement information
systems. Throughout the presentation an attempt is made to inter-
relate the concepts of systems analysis, program planning, and eval-
nation, Also presented is an overview of network-based maragement
systems of which the two most popularly known examples are PERT and
the critical path method.
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26, Cooley, William W., and Glaser, Robert. An information and management
system for individually prescribed instruction. Working paper 44.
Pittsburgh: Learning Research and Development Center, University
of Pittsburgh, 1968. 35p. ED 026 €32 MF $0.25 HC $1.85,

A mode! of the educational process and a derived procedure series

for implemerting an individualized instruction system are presented.
The application of computer technology to individualized instruction
requires an operational definition of the educational process in terms
of school practices. A process model involving three major sets of
variables--educational goals, individual capabilities, and instructional
meana--with means a function of goals and capabilities, is outlined.
Following upon this conceptual model, an instructional model and the
functional basis of an Individually prescribed instyuction {1Pl} system
are developed as a sequence of operations. As instiruction proceeds,
performance is monitored and assessed, and necessary adapations
occur at subgeal decision points. The system is aiso evolutionary;

it is gble to compare interim strdent behavior and final cutcomes with
predictions of original operational functions and to provide the basis
for inodification when apprcpriate. Experience obtained in introducing
computer assistance into a currently operational IPI system is described
at length, and system research abilitizs, including a cumulative data
bank for basic learning and measurement studies, are discussed.

27. Crawford, Meredith P, Sinwulation in training and education. Alexandria,
Virginia, George Washington University, September 1967, 22p. ED
016 172 Not available from EDRS. (Available f*om the Clearinghouse
for Federal Scientific and Technical Information, Springfield, Virginia
22151; MF $0.65 HC $3.00.)

The key concepts of system and simulation as they are applied to train-
ing and education are discussed. The general characteristics of
machine-ascendant systems that facilitate the orderly design process
of training simulators are presented: (1) Purpose of the system and
limits of acceptable human behavior, (2) response characteristics of
the system to its opersting environment specified in quantitative forms,
(3) performance requirements for controt of the machine involving
psychological processes, and (4) criteria for evaluating the performance
of the system derived from design specifications, Organizational
psychology is discussed as well as examples of simulation in education
which include management behavior in business and educational admin-
i{stration, teacher training, and interpersonal learning. The general
characterigtics are then used as a frame of reference for comment on
the use of simulation in education.
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28. Crossman, David M. New learning techniques via audiovisual media.
American School and University (May 1966). ED 019 818 Not avail-
able from EDRS. (Available from Editor, Buttenheim Publishing
Corporation, 757 Third Avenue, New York, New York 10017.)

In education, one of the most encouraging developments is an increased
awareness In the critical nature of good communication. This article
discusses the systems approach in developing learning techniques with
audiovisual media. A system may be defined as the structure or
organization of an ovderly whole, elearly showing the interrelationships
of the parts to each other and to the whole itself. This approach is
discussed with reference to systems for large group instruction and
systems for individual study. Electronic study carrels, standard

dial telephones, and the computer are briefly discussed as possible
media to use in this systems approach.

29, Dressel, Paul L., and others. A procedural and cost analysis study of
media in instructional systems development. Quarterly technical
report. East Lansing: Michigan State University, March 31, 1965.
89p. ED 011 050 MF £0,.50 HC $4.55.

A broad study was conducted of the developmental procedures and costs
of the newer media prepavred for course instruction at Michigan State
University. Details of the study were presented in two seminar papers
that were prepared as dissemination reports in 1965 at the National
Conference of the American Educational Research Association in
Chicago, and at the Dcpartment of Audiovisual Instruction Convention

in Milwaukee. The first paper discussed the relation of systems method-
ology to university curricular and jnstructional planning. Attention was
focused on ( 1) the analysis of the components required within the

ins tructional system, (2) the design of developmental procedures needed
to produce the system, and (3) field trials of these developmental
procedures. The second paper discussed the functions of the media
specialist by identifying a logical 8equence of major decisions and
analyzing the problems of translating declisions into actua] instructional
materials. Means of motivating faculty to undertale use of newer media
were also discussed.

30. Easley, J.A., Jr. A project to develop and evaluate a computerized system
for instructional response analysis; project SIRA, _Final report. Urbana:
Computer-Based Education Laboratory, University of lllinois, September
1968. 49p. ED 027 751 MF $0.25 HC $2.565.

Project SIRA Bystem for Instructional Response Analygsis) used a
systems approach to develop a complete range of programs and
techniques for both evaluation of student performance and evaluation




and revision of computer-assisted jnstruction (CAIj lesson material.
By use of the PLATO computer-based instructional hardware system

at the University of Illinois, SIRA developed technigues depending on
preprocessed or preselected data and two advanced techniques making
use of completely unprocessed student response data as input for general
pattern detection methods. While rapid evolution of CAI software and
changes in author and user population have altered the utility of early
SIRA routines, the most useful SIRA-instigated functions have survived
by being incorporated into present software. Appendices include a
glossary of SIRA prograins, student reactions to extended CAI sessions,
curriculum developnient based on student responses, and revision of 2
course based on student response analysis.

31, Easton, David. Soclal Science Education Consortium. Publication 104, a
systems approach to political life. Lafayette, Indiana: Purdue Univer-
sity, March 1966. 27p. ED 013 997 MF $0.25 HC $1.45.

A detailed analysis of a theoretical political system is presented in this
paper. This political system is based on the author's definition that
political life concerns all the varieties of activity that significantly
influence the autkoritative or binding allocations of values adopted for
society. An explanatlon is given of the significance of three of the
concepts (allocation of values, authority, and soclety) that are
essential pavts of this definition. Viewing political life as a system of
behavior, the author uses techniques of systems analysis to conceptu-
alize the science of politics. This paper was written as part of the
Social Science Education Consortium, a curriculum project designed to
outline the concepts, methods, and structure of several of the social
scliences for use by teachers and curriculum workers at all grade

1u vels,

32, Educational Service Bureau, Inc. Systems planning in public education.
Arlington, Virginia: Administrative Leadership Service, Educational
Service Bureau, Inc., 1968. 32p. ED 026 743 Not available from
EDRS. (Available from Administrative Leadership Service, Division
of Educational Service Bureau, Inc., 1507 M Street, N.W,, Washington,
D.C. 20005 for $4. 00.)

This study, based primarily on the experience of Seattle, Washington,
deals with the application of the systems appreach to educational plan-
ning Section one defines and describes the concept of 2 system and the
systems approach, and gives a general introduction to the use of systems
analysis. Section tbwo describes the development and use of the systems
approach by the Seattle School District, with particular attention given
to the process of planning for its use. In the third section, planning
theory and the administrator's role receive attention; topics covered
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include the meaning of systems planning, the dimensions of a plan, the
process, and the categories of educational plans. The final section
discussges organization and procedures for planning, covering such

topics as functions of #n Instructional Development Council, origin

of ideas and routing of plans for instructional improvement, improvement
of management, authorization for planning, parts of a plan, integration
of planning, and implementation of plans. The study ends by suggesting
where interested school administrators can seek assistance in develop-
Ing a systen's approach to educational planning.

33. Egbert, R. L, Buena Vista High Schoo)--an introduction. Santa Monica,
California: System Development Corporation, February 1, 1966. T7p.
ED 010 571 MF $0.25 HC $0.45.

An Introduction is presented in the first of a series of three reports of
the work done at Buena Vista High School in Saginaw, Michigan. The
organizational modifications in educatiun that support the use of h.struc-
tional innovations vere studied using systcems analysis ana computer
simulation techniques. The general description of the high school
included a community profile, the school design, and population.
Included also were descriplions of personnel and facilities. A major
innovation was the use of closed-circuit television combined with team
teaching. The program included a telelessonof approximately 25
minutes followed by discussion for the remainder of the hour.

34, Egbert, R. L, Buena Vista High School--descriptive analysis. Santa
Moniea, Catifornia: System Development Corporation, February 2,
1966. 82p. ED 010 5% MF $0.50 HC $4.20.

A detailed system description of the 11th-grade English course which
combines team teaching with closed-circuit television at the Buena

Vista High School in Saginaw, Michigan, is presented. The second in

4 series of three reports, this report presents an analysis of (1) course
operating procedures, {(2) time spent in various groupings and activities,
and (3) rotation of groups, materials, equipment, and space. Further
descriptions are given of television activities, attendance chceking and
reporting, and personnel and job descriptions. Flowcharts and tables
are included.

35. Egbert, Robert L., and Cogswell, John F. System design for a continuous
progress school--part {, Santa Monica, California: System Development
Corporation, February 28, 1964. 87p. ED 010 561 MF $0.50 HC $4.45.

The application of system analysis to educational prehlems of a continuous-
progress-plan high school is described., This school plan involved

radical departure froi. . the traditional curriculum and an extensive use
- 15 -




of new media. Although no fully implemented continuous-progress
school existed at the time of this report, the Brigham Young University
Laboratory School had used parts of the plan at the elementary, junfor
high, and high school levels. The basic content of this report came from
interviews with Dr. Edwin Read (who developed the continuous-progress
school plan) and members of his staff at the Brigham Young University
Laboratocy School. Flow diagrams that were developed following the
Interviews are also included in the report. Topies covered are (1) an
overview of the contimous-progress school, (2) student niovement
through the schocl, (3) preregistration and registration procedures,

{4) course work in language arts al specch, and (§) speeial academie
functions of test scoring and interpretation,

3G. Emecrson, Wiiliam J., and others. EDP axl the school administrator,
Ameriean Association of School Administrators, 1967. 76p. ED 012
093 Not available from EDRS. (Available from the American Associa-
tion of School Administrators, 1201 1Gth Street, N.W., Washington,
D.C. 20036, for §3.00.)

The present and fulure role of computers in cducation is ¢xumined in
terms of preplanning, use, and function. Systems analysis is scen
as the best means of viewing the total operation and of finding unifying
patterns and logical, efficient operating procedures within the school
system. Basie computer operations are deseribed, and hardware and
software arc discussel. Libraries, computer-assisted tnstructien,
and adiministrative Information storage arc suggested as aveae of
potential computer use. The importance of preparing schooi adminis-
trators to comprehend and use computer systems is stressed.

3%, Evans, J,A. A framework for the evolutionary developmment of an exceutive
information syslem. Paper distritmted to California educational
administrators participating in "Executive Information Systems”
program of OPERATION PEP, Bedford, Massachuscits: Mitre
Corporation, June 1968. 55p. ED 029 376 MF $0.25 HC $2, 85.

This document presents in sehematie form 2 systems approach for the
development of an exceutive information system.  Although it does not
use the traditional sentence and paragraph form, its diagrams, written
fu a sequence similar to computer programs, cover such topics as his-
tory of information systems, reguiremants analysis, how to begin
building the system, organizational context, systemn goals, outpat
trecing, data collectlion, system design and planning, and operatirnal
use and improvement. Some discussion of the usefulness of clectronic
data processing and hardware acguisition is provided.




38. Foley, walter J. Conceptual problems. Paper presented at a symposiuin
on the Assessment of the Impaet of Title I of the Elementary and
Scecondsry Education Act, February 8, 1968, 20p. ED 023 727
MI* $0.25 HC $1.10.

A systems theory approach to infermation requirements in educatfon
and in evaluation strategics is ap)lied to declsion making. Educational
deeisfon making itself involves long-~1ange planning, svstetn strueturing
to implement goals, system allocation (cost), and systent monltoring
which provides the feedback, Eaeh level requires differential informa-
tion about such classification areas as curriculum, pupll, staff, finance,
factlity, and commumity, For the evaluation process a methodology is
proposed that meets information needs by providing (1) data clements
based on a eommon deflnition of each category, (2) a “picture of the
relationships between data content across classlfication arveae, " (3)
information on multiple questions across these areas, and (4) alter-
naiives of cost, praetice, and procedurc. This theoretical strveture

is applied to both the evaluative and the deeislon-making process in
cducational programs.

39. Yoster, CGarrett R. A first step towards the huplementation of the
Cambridge mathematies curriculum in a K-12 ungraded school.
Tallahassce: Florida State University, 1966, 94p. ED 010 003
MF $1. 00 MC $4. 80.

A scrles of three eonferences was held to explore the feasibllity of
implementing a long-range curriculum development projeet for an
ungraded, K-12 school, bascd on recommendations of the Cambridge
Conference on School Mathematles. Over 50 mathamaticians,
mathematies cdueators, and persons {nvolved in theoretical and

applicd psyehological rescarech, edueational systems analysis, and
academle games development partielpated. Prineipal areas of concern
in the projeet were (1) curriculum development, (2) teacher training,
(3) implications of tearning and cognition theory, and (4) research and
evaluation. Rcesults of the conferences suggested that the subject
inathematies curriculuin could best be developed through an edueational
systems approach, using basic funetlonal system eonponents of instiuc-
tional resources, systems modifiers, systems analysls, dala storage
ang proeessing, an action monitor, and a value estimator. Additional
dis~ussion centered on the areas of currieulum econtent and matrices,
student guides, and an Inserviee teacher-training program. 1t was
recommended that a pilot project be conducted to involve 8 small
portion of the school population prior to overatl program implementation.
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40, General Learning Corporation. Cost study of educational media systems and
their equipnient components. Volume 1, guidelines for determining
costs of media systems. Final report. Washington, D. C.: General
Learning Corporation, May 1968, 78p. ED 024 273 MF $0,50 HC $4.00.

Objective cost estimates for planning and operating systems should be
made after an assessment of administrative factors (school environment)
and {nstructional factors {lerrning objectives, type of presentation).

The specification of appropriate sensory stimulil and the design of
alternative systems also precede cost estimations for production,
distribution, and reception. Researchers definea hypothetical educational
task as a basis for cost comparison of alternative systems, excluding
computer-assisted instruction (CAl) from assessment charts. Cost-
saving conslderations modify the utilization and technology of wmedia
systems and the organization of educational systems. An appendix to
Volume I presents methodology for estimating costs, a sumimary of CAl
applications and expenses, and educational environment models,

41, Hartley, Harcy J, Economic rationality in urban school planning--the
program budget. UxbanEcucation, v. 3, n. 1 (1967), p, 39-51.
ED 017 564 Not available from EDRS,

Economie analysis should be applied to £chool planning to provide a
general framework within whieh educational objectives can be accom-
plished In the most reasonable mamnner, Systems analysis models
integrate the differing values of edueators into common objectives.
Successful uue of program budgeting depends on (1) planning, struc-
tural design, and program definition; (2) programing, systems
analysis, and budgeting; (3) information support, evaluation, and
program revision, Examples of progre m budget'ng in urban school
systems and in nonedueational sctiings are discussed and a list of
advantages of the program budget in education is provided.

42, Hartley, llarry J, PPBS--curvent rescarch and programmatic implications
for collective negotiations. Paper prescnted to the American Edueational
Research Association--Chicago, illinois, February 8-10, 1968, 10p,
ED 018 856 MF $0,25 HC $0.60.

Planning-programing-budgeting systems ( PPBS) are intended to
facilitate the kinds of Infonnation and data analysis which furnish
administrators with a more complete basis for rational cholce. Neutral
on the issues of cost reduction, PPBS is designed to foster economic
efficiency. Advantages which it offers over traditional practices include:
(1) Program-oriented information, (2) analysis of possible alternative
programs and objectives, (3} long-range plans and evaluative criteria,
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(4) use of contemporary managenient selence concepts to impiuve
utllization of teacher competence, {5) structural flexibllity amd partici-
patory planning, ard (G) report of school programs in the schooi budget
document. Successful installation of the program budgeting format is
dependent on completion of three kinds of research activities: (1) Program
Zlassification, stiuctural design, and planning matrices; (2) programing,
systems analysic, and budgeting; and (3) information support, cvaluation,
and program revision. The key to resolving recent educational disputes
has been largely firancial. Focus on programs would allow teachers,
boards of education, administrators, and the general pubiic to scek
resources for needed programs, rather than for sclfish cnds.

43. Hills, R, Jean, The concept of system. Revision of paper presented at the
annual meetin; f the American Educational Rescarch Association=~
New York, February 16, 1967. 206p. ED 014 786 MF $0.23 HC $1.40.
(Also avallable from CASE A, University of Oregon, Eugenc, Orcgon
97403, for 31.00.)

The arthor reviews one of the basic sociul scicnce concepts as it is
utilized by professional soeia) seicentists, making a conceptual clarifi-
cation of the term “systemy' as it relates to the ficld of school admiln-
=t ;ation. Included in the analysis ave key ideas expressed by the term,
distinctions that serve as valuable guldes in formulating problems for
empirical research, and misuses of the term that deny It utllity in
scientific discourse.

44. MNiteheock, K. P., and Bllss, Shirley. Introduction to eritical path schedul~
ing, Olympia: Washinglon State Board for Vocational Education, 1964.
87p. ED 020 301 MF 80.50 HC $4.45.

Infoymation Is presented foyr student use in lea ‘ning program cvaluation
and review technique {(PERT), a projcet management system used to
plan, control, and evaluate projects. The material was preparcd in the
IBM District 15 Educational Center to be uscd in vocatlonal classes. The
- technique was developed during 1958 by the Navy for applying statistical
and mathewmaiical techniques to projeet managemient for a large weapons
system, the polaris misslle and submarine, The objectives of the test
are to (1) Introduce the student to PERT concepts, (2) provide problems
and examples that will solidify his learning, (3) demonsirate how a
computer is used with PERT, and {4) assemble information about the
enlire PERT cycle in one source. Upon completion of the course the
student should be able to seleet a project where PERT may be beneficial,
use¢ PERT in planning and scheduling the project, apply costs to a PERT
project, and provide management with usetul information displays.
Scctions of the text cover (1) gencral information, (2) project planning,

(3) project time scheduling, (4) resource seheduling, and (5) project




control, Diagrams, glossaries, tables, and references are included,

45, Johnson, Byron Lamar. <onfcrence on systems approaches to curriculum
and instruction in the open-door college, Los Angeles: Undversity of
California, Jamuary 1967, 73p. ED 013 090 MF $0.50 HC $3. 75.

The systems approach to instruction involves a carcful specification of
learning objectives in behavinral and measurable form, followed by a
succession of evaluation-revision cycles in the instructional process,

until new students exposed to the process achicve the desired objecti ves.
Scven 1najor papers were presented at the conference: (1) The relationship
of instructional programs to the junior coliege's commitment to change;
{2) opportunitles and problems in the use of computers in instruction;

(3) metinds of prepi.ring objectlves to speclfy student action or the
product of such action, the conditions under which the performance will
occur, and the minimum accepiable standard of perforinance; (4) methods
of developing and validating instructional materials for use in instiuetional
systeuis; (5) a description of an operational program, the audiotutorial
systemn of teaching botany at Purduce University: (6) a deserivtion of the
application of the systems approach at Oakland Community College; and
(7) the usc of the systems approach in developmental prograre. Emphasis
throughout the conferencc was on the development of learning experiences
in relation to eduecational purposes and objectives, the need for feedback,
and the neccssity for constant evaluation, revision, wix} improvementof
the system,

46. Judy, Richard W,, and Levine, Jack G. A new tool for educational adinin-
istrators, Educational cfficiency through simulation analysig, Tororto:
Assoclation of Univershles and Colleges in Canada, 1965. ED 017 145
Not available from EDRS. (Available from the University of Toronto
Press, Unfversity of Toronto 8, Canada.)

In a study at the Undversity of Toronto, Zanada, a simulation model was
developed to aid Instltutional planning for the undergraduate level of
higher cducation. By developing a conceptual framework for the
quantification of resource inanagement, the authors cxplore the education
function in terms of the factors of control affccting decision making by
the administration. The system simulation model Ycampus’ imitates

the Interaction of important activity lcvels, uncontrollable variables,
system parameters, and resourcce requirements, The areas analyzed by
using the model are enrollment formulation, resource loading, space
requirements, and budgctary calculation. Bencfits of this system include
information for planning, justification of budgets, and cvaluation of
proposed changes in system parameters.




47. Jung, Charles, and others, Appendix N, Implementation of the RUPS
System in a total school district, Portland: Northwest Regional
Educational Laboratory, October 1968. 42p. ED 026 219 MF $0.25
HC 82, 20.

The implementstion in a school district of the Researeh Utilization and
Problem Solving {(RUPS) System is demonstrated. RUPS is an instruce-
tional system for an inservice program designed to provide the needed
competencies for an entire staff to engage in systems analysis an<d systems
synthesis procedures prior to assessing educational needs and developing
curriculum to meet the neceds. Thirteen instiuctional probiems (or
instructional subsets) necessitating rescarch utilization and problem-
solving skills are delineated: Identifying a problem, using rescarch
about the classroom, diagnosis using foree-ficld technique, diagnosing
teamwork rclationship, data gathering skills, selecting tools for data
collection, spotting the major results in data, anchored traluer ratings,
the concept of feedback, deviving implications and action alternatives,
planning for' action, snall group dynamies, and planning for action
practicunm. Instiuctional/learning objectives and product performance
specifications are provide ! for cach instructional subset, Where
appropriate, instructional strategy steps and materials are also
specified.

48. Karwln, Thomas J. Instructional deslgn, recorded instruetion and faculty
interests. Supplement; instiuctional design, recorded instruction and
faculty interests within the University of California. Oceasional paper
No. 2. Santa Cruz: Office of Instructional Services, Yniversity of
California, April 1968, 96p. ED 020 682 MF $0.50 acC $4.90.

The systems approach to planning is useful in designing wore effective
and cfficient instructional programs. It specifies Instiuctional ob-
jectlves, coordinates appropriate methods, and evaluates the resulting
instiuectional system. Confiiets can arige from individual Interpretations
of interest in specific programs, A comprehensive, equitable poliey
outlining the interests, rights, and responsibilities of faculty, institution,
and staff in relation to the design and development of fhstructional pro-
grames using new media will obviate 'hese confiiets. These conside-ations
are examined in the ordey they wonld be encountered in a design projeet.
Policy deeisions on contraets, obligations, authorship, subscquent use

of the material, terms of peblication, copyrights, and authority must

be set out in planning the projeet and in conducting it. These devisions
provide & Lase for poliey designed to encourage and facilitate the real-
irxation of the potential of instwuctional system design. Appended are two
case studies of instructional design. A supplement, with its appendices,
reviews policies and regulations of the University of California with

respeet to the basic eviteria presented in the paper.
- 2] -




49. Knezevich, §.J. The systems approach to school administration: Some
perceptions on the gtate of the art in 1967. Paper presented at the U, S,
Office of Educatic.: Symposium on Operations Analysis of Education,
November 19-22, 1967. 14p. ED 025 353 MF $0.25 HC $0. 80.

Concepts that are saltent features of the systems approach do not appear

to have permeated school administration beyond the threshold of awareness.
Confuslon among administrators as to the meaning and potential of the
systems approach can ke partly attributed to its overzealous adherents,
scmantic difficulties among experts, and its application to minor,
pedestrian problems. Experts must agree on standard meanings for such
terms as systems analysis, prograin budgeting, programing-planning-
budgeting systems (PPBS}), and cost effectiveness, which are alterna-
tively used synonomously and to mean different things. aajor policy
«ssues that ercate the greatest administrative problems must be shown

to be susceptible to the systeme approach The potential of this approach
for cducational administration will have to be publicized through special
seminars, conferences, and workshopy, Finally, to ereate readiness

for and to stimulste use of the systems approach, improvements in
education that will be needed include {1} a clearer definition of educational
objectives, (2) use of models fur at least parts of school operations, (3)
development of quantitative reasening and analysis capabllities, (4) greater
emiphasis on generating alternative solutions to problems, (6) increases

In school district stuifs for planning and systems analysis, and (6) better
dissemination of systenis concepts and techniques.

50. Koenig, H.E. A systems model for management, planning, and resource
allocation *n institutions of higher education. Final report. East Lansing:
Division of Engineering Research, Michigan State Unlversity, Septeinber
30, 1968. 497p. ED 027 831 MF §2.00 HC $£24.95.

From the systemz point of view, the objectives of higher education can-
not be defined apart from the economic and gocial context in which the
university operates. The report presents the results of a 4-year research
project during which a mathematical model was developed to deseribe the
way in which the university, as a part of a socioeconoinie system, utilizes
1ts resources in production. The model, deslgned to aid university
administrators in the overall atlocation of rescurces, consists of gets of
equations that describe the relationship of resources to production,

and bascd on these, the assoziated unit costs of production. Resources
(input) are described as perronnel, space, and equipment; and products
(outputi ag developed manpower, rescarch, and public or technical
services, The model does not tell the decision maker how to create a
more eff2ctive educational 1nstitution, but provides him with a tool for
evaluating the changes in the types of resourccs--or the potential econom-
ic gain-~that could result from proposed changes in the design ol the
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institution. The report contains a brief nontechnical review and a
detailed technical description of the model, and discussion on and
examples of how fo use it In administration. Documented deseriptions
of data processing and simulation nrograms are also included, as well
as a bibliography ard auxiliary reports that were developed during the
project,

51. Kraft, Richard H. P., (Ed.). Strategies of educational planning. Proceed-
Ings of the annual conference on the Economics of Education (2nd,
Tallahassee, Florida, July 1968). Tallahassec: Educational Systems
Devclopment Center, Florida State University, 1969, 309p. ED 027 616
MF $1.25 HC $15.55.

Elght papers focus on strategies for cducationul planning. In '"Policy
Formulation and Policy Implementation Relationships in an Educational
System, " Donald Miller asserts that performance relationships can be
explained in terrms of an cducational system and its environment. Arnold
Reisman and Martin Taft present "A Systems Approach to the Evaluation
and Budgeting of Educational Programs." Richard Goodman examines the
PPBS approach in *PPBS: Challenge to Educational Planners.' Marvin
Hoffenberg considers program budgeting for school system management
in "Program Budgeting in Education: Somc Organizational 1mplications,."
Richard Kraft examines the role of the educational planner in "Changing
Manpower Needs and Educaticnal Obsolescence: Implicatiors for
Vocational-Teehnical Education Planning.'' Desmond Cook discusses
threc "Economic Considerations in Educational Project Planning, " An
ccenomic analysis of tomorrow's school 1s presented by C. W. acGuffey
In "Economic Planning for the Future Development of Educational
Facllities." Robert Campbell contrasts the cconomic approach to
cducational demand analysis with other approaches in "Approaches to the
Analysis of the Demand for lligher Education: A Tool for Educational
Planning."

62, Lanham, Frank W. A planning study to determine the feasibility of
developing a new bustness and office curriculum. Columbus: Center
for Vocational & Technieal Education, Ohlo State University, Junc 1968,
122p. ED 023 894 MF $0.50 C $6.20,

The purposc of this study was to explore the feasibility of utilizing the
systems approach in developing an office occupations curriculum congruent
with concepts in the organic curriculum theory. The title of this project

i1s New Office and Business Education Learning System (NOBELS). An
analog system model was devcloped as the framework in which NOBELS
could be developed and tested. The feasibility of NOBELS was evaluated
by four criteria; (1) The plan was supported by professional leadership,
(2) the plan evelved from avallable intercisciplinary thinking, (3) the
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plan provided a stiucturc with profession-wide support and a feasible
operational structure, and (4) dissemination and determination of
disseminatlon, advocates, and aceeptors were an integral part of the
overall plan., Face-to-face meetings were held to solve problems and
conflicts. Six drafts were written before all eviteria of feasibility
were determined to be met.

63. Lewis, David Alfred. Inccption, design and implementation of a management
information system. Disscitation submitted to American University,
Washington, D.C., 1967, 54p. ED 014 792 Not available from EDRS
{Available from Clearinghouse for Federal Seientlfic and Technical
Information, Springficld, Virginia 22151; AD 646 851, for MF $0.65
HC $3.00.)

The purpose of this paper is to develop an Instructlonal and systematic
approach to the design and implementation of a management information
system. Goals, objectives, structure, and responsiblities form the
framework of a management information system. The task of a manage-
ment information system 18 to process raw data In such a way as to
generate the information required for manageinent use. The system is
composed of five integrated subsystems--information, personnel,
comimunicatlons, hardware, and software. The four basic goals of this
system Include: (1) Timely, accurate dellvery of information when and
where necded, (2) filtered distribution of informatton, (3) recady
assemblage of information for speelal reports, and {4) exccution of
feasible controls through internal system logle. An overvlew of design
in terms of systems integration and an analysls of the concept of total
management Information systems are made.

54. Licbeskind, Morris., Design and constiruction of school buildings.
Proccedings, Association of School Business Officials of the United
States and Canada, annual meeting and educational exhibit. @an Franclsco,
October 21-22, 1964}, Chicago: Association of School Business Officlals,
1965. 16p. ED 020 624 MF $0.25 NC %0.90. (Entire proccedings of
this mceting avatlable from Charles W, Foster, Olffice of the Exccutive
Sceretary, 2424 West Lawrence Avenue, Chicago, lllinols 60624, for
$5.00.)

Problems in the scheduliag and completion of school building design and
constiruction projeets are discussed with reference to the eritical path
method (CPM) of programing. The discussion Rives a broad overview of
the nmethod with detailed suggestions for school administrators. Specific
subject areas include: {1) CPM, a new imanagement tool, (2) CPM delined,
{8) the bar diagram--its disadvantages, {4) methods of vsing CPM in
construction, {5) CPM specification requirements, and (6) benefits and
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advantages of CPM to school business oificiale, The probleins &nd
praetiees of using eomputer programing with CPM are diseussed,
ineluding the details of progress computer yuns. Examples are drawn
from the applieation of CPM by the Board ¢f Education of the City of
New York, and by a speeific junior high sehool in the Broanx. Some
referenees are included for further background reading in CPM,

55. Loughary, John W, Mau-machine systeins in edueation. 1966. ED 014 888
Not available from EDRS. (Avallable from Harper and Row, Publishers,
Ine., 49 East 33rd Street, New York, New York 10016. )

Part 1 of this book, Background, provides u theoretieal and eoneeplual
base for the man-machine systems deseribed later; man-machine
systems are defined, computere are deseribed, and the relationships
between media teehnology and learning proeesses are diseussed. Part 2,
Instruection, deseribes aivaaced systems in education that are eoneerned
primarily with instruetion as such, Part 3, Administration, examines
applications of systems at three management and executive levels--the
school, the distriet, and the State and national levels. Part 4, Pupil
Personnel Serviees, deseribes eomputer systems In counseling and
other areas. Requirements for implementing man-machine systems

are diseusesed In part 5,

5G. Mansergh, Gerald G. (Ed.). Systems abproaches lo the management of
publie_education, Detroft: Metropolitan Delroit Bureau of School Studies,
Ine., April 1969, 53p. ED 031 788 MF $0.26 HC $2.75. (Also
available from the Metropolitan Detroit Burcau of School Stuaies, Ine.,
Fairmont Bldg., Wayne State University, 680 Merrick Street, Detroit,
Michigan 48202; $3,. 00 members, $5.00 nonmembers.)

Three major presentations made at an October 1968 conference at Hartland,
Michigan, for publie sehool administratore and university professors are
"The Svstems Movement and Educational Administration, " by Glenn L,
Immegart; "Cost-Utility Analysie and Educational Deelsion-Making, "

by Austin D, Swanson; and "Educational Planning, Programing, aml
Budgeting: A Systems Approach, " by liarry J, Hartley, Immegart defines
the systems movement, outlines 11 approaches within the field {eyberneties,
operations research, ecte.), reviews models and procedures, and suggests
problems related to use of ihe systems approoeh in edueational administra-
tion. Swanson deseribes the gen -al input-output model, discusses
measurement indexes, explaine alternate strategies in subsystem appli-
cziion, and emphasizes optimizing the combined output of subsystems,
Hartiey outlines the present limiiations of the systems approach in local
schools, compares various stages of budgetary reform with traditional
incremental practices in local school planning, portrays the primary
conceptual and operational clements of PPBS, and deseribes three program
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budgeting installations: Dade County, New York City, and Sacramento.
Bibillographi¢s are appended.

57. Meclsaac, Donald N,, Jr., and others. A time-cost management system for
use in educational planning. Madison: Department of Educational Admin-
istration, University of Wisconsin, January 1969, 110p. ED 025 935
Not avallable from EDRS, (Available from University of Wisconsin, Depart-
ment of Educatlonal Adminietration, Information Systems, 415 W. Gilman
Station, Madlson, ,.isconsin 63706).

Although prepared specifically for the Denver Publle Schools, this manual
provides some of the basic underrtanding required for the proper exceution
of cducational planning based on PERT/CPM tcchniques. The theory of
PERT/CPM and the fundamental processcs involved therein are elucidated
In the first part of the manual whlle the operating procedurcs that deal In
particular with the Denver Public Schools are covered in the second part.
The appendix containg material which speclfically relates to the educational
planning in two Denver schools.

58. McKee, Robert L., and Ridley, Kathryn J. Documentation of steps to cstab-
lish a technical college, and the cvaluation of "PERT" as a planning tool
for educators, phase I. Ballcys Crossroads, Virginfa: Northern Virginia
Technical College, March 31, 1966. 80p. ED 010 020 MF $0.50 HC $4.10.

To establish a colicze in 100 days prescnted an opportunity to test the value
of programcd organizational procedurcs using program performance
evaluation and review technique (PERT) undcr actual operational conditions,
not in a simulated thcoretical sltuatlon, Through the aid of the PERT
planning system, it was determiined that there werc nine major lines of
activitics and about 300 cvents to be accomplished to open the college.
The administration used a term approach wherchy the three main
administrators would focus attention on 2 major actlvity, plan and start
its evolution, assign it to a staff member for completion, and then initlate
the next activity, The college was built and established In 84 working
days after the first staff member reported, and opencd on schedule with
700 sludents. The regular PERT systen was not uscd because the college
had to be ready in such a short period of time--instead a simpiified chart
taken from the master chart was used, Many of the activities and cvents
had to be accomplished out of sequence and acecleraled due to the lack of
time to continually update such a complicated system. The PERT system
i5 a valuable aid in the planning of the logical sleps to be followed--it
enables a constant progress check to be made acd it graphically demon-
strates bottlenecks or time lags in the schedule. The college will use

the PERT system more extensively in the planning and building of its

next campug when a normal time schedule 1s possible.
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59. Meckley, Richard F., aad others. A guide o systematic planning for
vocational and technical schools. Research 22. Columibus: Center for
Vocational and Technical Education, Ohlo State University, Decemnber
1968. 33p. ED 026 637 MF $0.256 HC $1.76. (Also available from the
Center fo: Vocational and Technical Education, Chio State University,
1900 Kenny Road, Columbusg, Ohio 43212, for $1.50.)

A school planning scheme involving 46 peinciple activities that occur

over a 38-month perlod {8 presented. This scheme was developed for
individuals responsible for the planning of vocational and technical schools,
f.e., supervisors, State staff, university school plant planners, architects,
and local school admtnistrators. The activities represent the major
sequentlal tagks involved in the combincd process of program and facility
planning. Program evaluation and review technique (PERT) is the mode

of organizing and presenting the activitles, which includes a chayt ve-
lating each activity and its desceription to PERT c¢vent numbers and to
time-scquence monthly mambers. A fold-cut sequence ahart, glossary,
and the selceted bibliography are included. Thix I8 uhe of o series of
guldes for the planning of instiuctional .irca facilities for occupationai
preparation programs.

60. Miller, D~nald R. Planning, developing and implementing title 1/1, YSEA
projects. Burlingame, California Cperation PEF, }May 1968, 92p.
ED 022 247 MF $0.50 lIC $4.70.

This document analyzes the planning, developing, and implementing of
fundable Title 11, ESEA projects, hy Integrating tt  following five
strategies: (1) A planning development and hmplementation strategy,

{2) 2 risk-gain motivation straicgy, (3) a problem-solving strategy,

(4) a quality assurancc and cvaluation strategy, and (5} a management
strategy. The analysis is Intended for usc as a reference by planners
and a source of ideas for thoxe preparing project proposals. fts frame-~
work and methodology provide a system approach to project planning and
management,

61. Miller, Donald R. A system approach for sulving eduecational problems.
Burlingame, California: Opuration I'ED, October 25, 1967, d4op.
ED 02Q 585 MF §0.25 HC. $2.10,

‘This paper investigatrs varicus aspects of the systems approach for solv-
Ing - dreational problewsa: (1) The systems coneept; (2) the reliability of
the assumptions on which Lhe systems approach |g based; (3) the limitations
inherent in the systems a) proich; (4) the human element and its relation-
ship with the systems approach; (5) the ways the systems approach has
been used fo effectively sulve problems; (6) what is meant by a system,
syctem analysis, system syuthesls, ard system approach; and (7) the




benefits the systems approach offers to education. Also inciuded is a
model of a system approach as a logical tool for problem solving and
a rationale and framcwork for implementing 1 systemis approach in
problem solving within the educational systein.

62. Mood, Alexander M., On some basic steps in the application of systems
analysis to Instruction. Socio-Economic Planning Sciences, v. 1, pp. 19-
26, (1967), ED 024 999 Not available from EDRS.

This paper presents a mathematical methodology in trealing the systems
approach to the evalnation of instruction. The major aspects of the
procedure and the use of sensitivity analysis as a check upon the logical
validity of the system are discussed. Advantages of a systems analysis
when compared to qualitative analysis are also presented.

63. Norfleet, Morris. A systems approach to student personnel services.
Kentucky: Morehead State University, 1968. 6p. ED 031 717 MF $0. 25

HC. $0.40.

Increased enrollment and student activism have created a situation within
student personnel services that almost defies most management systems.

A systems approach can enable student personnel services to evaluate

what they are doing to determine if counselors are making a difference in
the lives of students. The characteristics of this approach are: (1) State-
ment of the real needs, (2) definition of behavioral objectives, (3) definition
of constraints, (4)identification and analysis of alternatives, (5) identifica-
tion of milestones, (6) implementation, (7) evaluation of the system, and
(8) feedback and niodification. Systems analysis offers several advantages
among which are: (1) It focuses on process with a major emphasis on
operations research, (2) it provides for adequate allocation of resources

to best get the job done, (3} it provides a systematic and rational approach
to analyzing the problematic situation, (4} it forces analyzers to think
through the flow of the problem, and (5) it forces a comparison of alter-
natives in a complex situation.

64. Nachtigal, Paul. A computerized appreoach to the individualizing of instruc-
tional experiences. Colorado: Boulder Valley Public Schools. 22p.
ED 014 226 MF $0.25 HC $1.20.

A conceptual model of the teaching-learning process uses a systems
approach to allow computer analysis of the interaction of the variables.
The process includes a teaching=-learning environment, composed of
variables In a curriculum module, the individual leaimer and his charac-
teristic variables, and interaction of these two through a teaching—learn-
ing cycle. One systemns organizer, or statement of educational goals,

corresponds to each module and to a curriculum map that locates the
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module according tv sequence of difficulty and level of learning, Each
module consists of variables relating to a specific behavorial objective,
thec learning content, and the learning process. Modules provide informa-
tion uscd to make decisions regarding the learner and his environment.
The teaching-lcarning cycle provides the framework for implementation of
the decisions. Teachers use two computer data-files of curriculum modules
and individual student characteristics to make instructional decisions.
Implementation of the modcl will require restructuring of the curriculum
by a team of educators, and inservicc teacher training. The teacher's
new role will be as tutor and consultant on learning activities. An
elementary school language arts curriculum is the focus of a pilot project
for this mcdel.

65. Nevick, David. Origin and history of program budgeting. Santa Monica:
RAND Corporation, October 1966. ED 013 434 Not available from EDRS.

(Avatlable from Clearinghouse for Fedvral Scientific and Technical
Information, Springfield, Viginin 22151, AD 641 442, $3.00 HC and

$0.65 MF.)

The origin and historical development of program budgeting, which is
currently applied to all the executive offices and agencies of the United
States Government, are traced, It was recognized and applied as early

as 1924 by industry, utilized as part of the wartime control system in 1942,
and is used today by the Dcpartment of Defense. This is a transcription

of a talk filmed for the courses sponsored by the U, S. Bureau of Budget
and the U.S. Civil Service Commission for orientaticn and training in the
planning-programing-budgcting system.

66. Ohm, Robert E. Organizational goals--a systems approach. Paper pre-
sented at the National Conference of Professors of Educational Administra-
tion--Indiana University, August 25, 1966. 16p. ED 010 710 MF $0.25
HC $0.90.

Contemporary systems theorists have provided a helpful view of the way
goal-structure may shape administrative behavior in educational organ-
izations. The "traditionalist" view assigned to organizational goals the
functions of forecasting and planning. The "emerging model" viewed goals
as undefined elements requiring little systematic treatment in a theory of
administration. March and Simon, exemplifying modern thinking, consider
goals as both operational ¢hose permitting means-end analysis} and non-
operational (those requiring subgoal specificatlon before means-end
analysis). This distinction presents differences in the decision-making
arocess gnd illustrates the effect of geals on administrative structure.
The view of goals as undefined "glvens' . as changed to one of goals as
intrinsic functions in the administrative process. This project continues

by ¢lassifying goals and constraints shaping a decision and explores an
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identifiable function in the systemi. Although the model constructed needs
testing, "“differences among o 'ganizations in the distribution of goals (as
classified by the model) would ne presumed to be related to differences

in structure and output.' Administrators must not view goals as ''givens"
but as the central ordering process of a complex systeni.

67. Operation PEP, Symposium on the application of system analysis and manage-
ment techniques to educational planning ir California (Chapman College,
Orange, California, June 12-13, 1967). Burlingame, California: Operation
PEP, June 1967. 31%p. ED 023 181 MF $1,25 HC $16. 05.

This is a collection of 21 reports presented at the 2-day symposium that
ended the 18-month planning phase fox OPERATION PEP. The symposium
served as a culmlnating activity in a training program for 100 California
educators in the application of systemns analysls and management planning
techniques. The reports, funded under Title III of ESEA, focus on the
evaluation of management science ag a2 fundamental mode of performance
for educational planners in California.

68, Pfeiffer, John. Decision making in action. Chapter 2, new look at education:
Systems_analysis in our schools and colleges. 1968. 26p. ED 025 833
MF $0,.25 HC $1.40. {Also available from The Odyssey Press, Inc.,
North Road, Poughkeepsie, New York 12601, for $1.00.)

Developed during World War II, the systems approach evolved rapidly
after the war into several new phases, one of which is program budgeting.
There is no clear set of rules constructed along do-it-yourself lines
assoclated with the systems approach. There are, however, general
procedures that are to be followed., The first step, defining the problem,
includes four distinet phases: Defining the system’s objectives, obtaining
measures of effectiveness, ldentifying constralnts and uncontrollable
variables, and identifying controllable variables. After defining the
problem, the next three basic steps are to define the subfunctions, to
define the alternative for each subfunction, and to synthesize the sub-
systems. Next 2 model should be developed. Although a model is an
abstraction, it 1s also a highiy effective way of coping with reality, and
its development calls for and guldes data collection. The model must
prove itself by predicting results reasonably well. However, in complex
e, 1ations perfect prediction is rare and the whole system must continually
be reexamined and changed as necessary.

69. Ripley, Kathryn Jane. PERT as a management tool for educators. Paper
presented at the Management Training Program for Educational Research
Leaders--Ohio State University, April 24, 1968, 33p. ED 023 368 MF
$0.25 HC $1.75.
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Program evaluation and review technique (PERT) is a statistical teclmique,
developed by the U.8. Navy for analyzing and quantifying uncertainties in
sequential or parallel activities evsential for completing a project within
certain parameters. It focuses management gttention on points that
require remedial action or tradeoff in time (or other resources) to meet
a deadline. The PERT flowcharts picture the interdependence of all
elements in a project and the branching of subsequent activities resulting
frormi the completion of a prior step. This paper shows in detail the use
of PERT charts in the establishment of Northern Virginia Community
College: in the brief time between the enabling legislation of October 1966
and the opening of the rental ecampus in September 1967, Separate charts
demonstrate the use of the device in overall planning, acquiring furniture
and equipment, organizing the libyrary, and providing food and janitorial
services.

70. Ryans, David G., and others. A computer-based laboratory for automation
in school systems. Santa Monica, California; System Development
Corporation, March 12, 1962. 20p. ED 020 684 MF $0.256 HC $1.10.

As the educator faces decisions about new technology, he needs practical
research on which fo base his decisions. A systems approach to research,
rather than a piecemeal approach, is highly desirable. Such an approach
could employ simulation techniques, which differ from contextual ones
primarily In scope and control, and which can deal with a wide range of
alternatives, decicions, and interpretations. Accordingly, the System
Developraent Corporation has constiucted CLASS, a computer-based
laborotory for the study of automated school systems. 1t can provide
automated instruction for individuals and groups, conventional instiuction
for groups, cumulative and immediat¢ analysis of student performance
with results displayed for the teacher in real time, and centralized data
processing for administrative guidance and planning.

71. Schalock, H. Del, and Hale, James R. (Eds.). A competency based, field
centered, systems approach to elementary teacher education, volume 1:
Qverview and specifications. Final report. Portland: Northwest Regional
Educational Laboratory, October 1968. 151p. ED 026 305 MF $0.75
HC $%.65.

This main volume explains the ComField (competeney based, field
centered) Model--a systems approach to the education of elementary

school teachers that entails specification. (1) for instruction and (2)

for management of the instructional program. In an overview, the
ComField Model ig described as a process; the conceptual frameworks on
which it is based are detailed; and specifications for instruction and
management are outlined. Part one provides specifications for the
instruetional program in terms of (1) entry behaviors, (2) instructional
competencies (three phases include foundations, laboratory,and practicum},
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(3) noninstructional competencies, (4) facilitating competencies, and

(5) the personalization of professional competencics. Part two detalis
specifications for program managenent, including explanations of the
nature of the management system--instruction, policy, adaptation,
program execution, supply persomel, research and development, costing,
information transmission, and evaluation. Factors invelved in implement-
ing 2 ComField based program, including commitment, resources,
adaptability, and time, are considered in part three.

72. Scribner, Jay D. A systems analysis of school board actlon. Paper pre-
sented at the American Educational Research Association--Chicago,
February 17, 1966. 12p. ED 010 911 MF $0.25 HC $0.70.

The basic assuinption of the functional-systems theory is that structures
fulfill functions in systemis and that subsystems operate separately within
any type of structure. Relying mainly on Gabriel Almond's paradigm,
the author atteinpts to determine the usefulness of the functional-systems
theory in conducting empirical research of school boards. All school
boards have four universal qualities--equilibrium, interdependence,
comprehensiveness, and boundary. Demands and supports (inputs)
reflecting the wants and desires of eoncerned individuals are made to the
school boeard. The acceptance or rejection of an input at a school board
meeting is determined by communication. The political functions of 1ule
making, application, and adjudication complete the conversion process,
and outputs (policy determination) result. By using content analysis to
test the applicability of the systems approach to school board research,
the author finds that extractive demands are more prevalent, and output
totals correspomnd closely with input totals. Although some conhcepts are
unverified, the functional-systems approach seems to improve researchers'
understanding of the school board function.

73. Silvern, Leonard C. Systems analysis and synthesis applied to occupational
instruction in secondary schools, Los Angeles: Education and Training
Consultants Company. 106p. ED 015 676 MF $0.50 HC $5.40.

The goal of this study was to determine the feasibility of developing a model
to describe “real-life' feedback signal paths from outside the secondary
school or school district to an occupational teacher., After a raview and
evaluation of the literature in systems analys!s and synthesis since 1914,
it was concluded that attention should be directed to systems theory in
disciplines other than education. Data used to synthesize a flowchart
model were collecled in interviews with educators, occupational directors,
students, and other professionals, but the total number of interviews is
not reported. The cybernetic model includes 49 closed-loop feedback
signal paths, each identifiable in terms of five characteristics that in

turn affect instructor performance, The model was shown to be feasible
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and applicable to real-life. Continuing refinement of the loops, using
mathematical technigues and real-life experiences is recommended,

74. Sisson, Roger L, Applving operational analysis to urban educational
systems, a working paper. Philadelphia: Management Science Center,
Pennsylvania University, January 6, 1967. 34p. ED 012 097 MF $0.25
HC $1. 80,

Orcrations rescarch concepts are potentially useful for study of such large
urban school district problems as information flow, physical structure

of the district, administrative decislon making, board policy functions, and
the budget stiucture, Operational analysie requires (1) identification of
the system under study; (2) identification of subsystems, processes, flows,
and decisions; (3) development of a simulation model ineluding behavioral
and performance subsystems;: (4) validation of the model; and (5) use of
the model to explore such system charactenistics as management control,
allocation of resources, and decision flow,

75. Smith, Robert G., Jr. The design of instxructional systems, Alexandria,
Virginia: George Washington University, November 1966, ED 014 135
Not available from EDRS. (Available from Clearinghouse for Federal
Scientific and Technical Information, Springfield, Virginia 22151,
AD 644 0564, MF $0.65 HC $3.00.)

A systems approach to designing training is described and discussed, and
factors bearing on training cffectiveness are considered, An efficient
instructional system is one in which the components form an integrated
whole to achieve maximum effectiveness with the lowest cost. System
components include presentation media, student management, techniques
for practicing knowledge and performance, knowledge of results, directing
student activities toward the training program goals, and testing and
evaluating the system interms of efficiency and cost.

76. Stedman, James M., and Serrano,Alberto ¢, A ''systems'' approach to the
"school underachiever”, Bexar County Commmunity Guidance Counter.
13p. ED 020 545 MF $0.25 HC $0.75.

Using a conceptual model drawn from systemis-oriented thinking and
rescarch in developmental psych-"ugy, a limited mnunber of schocl under-
achicvement problems were anaiyzed. School underachievers are viewed
as biological systems transacting with a variety of social systems. There-
fore, the focus is on finding problem-producing elements in the total
system, Since interaction with a social system is best understood in its
developmental context, the underachicver's behavior is studied in two
ways: (1) As it reflects his devclopmental levels, and (2) as it reflects
developmental levels of interacting environmental systemis. Cases
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representing possible (ypes of underachievement arc presented. These
cases demonstrate a systems and developmental approach in the solution.
Recommendations are based on an analysis of the system {a which
culturally disadvantaged children live, and the developmental deficits
produced. Changes arc needed within the school, for it is the system
dcsignated to cope with these problems.

77. Stollcr, David 8§, Report on the Orgenization for Economic Cooperation
and Development's symposium on the application of operations analysis
to educational problems. (Oslo, September 28-30, 1966). Washington,
D, C.: National Center for Educational Statistics, October 1966. 7p.
ED 013 219 MF $0.25 HC $0.45.

Proceedings from a 1966 conference of the Organization for Economic
Cooperation and Development on the use of systems analysis in

education are reported. Participants from Europe and the United States
considered the application of quantitative methods and technological
developments to educational problems. They agreed that (1) the
techniques have potential contributions to educational innovation and
change, both for the direct measurement of learning progress and for

the overall analysis of the educational system; (2) the establishment

of educational research and development pilot projects with the operations
analysis approach should be investigated; and (3) the Organization for
Economic Cooperation and Developiment should keep all member countries
informed of developments for later review. Topics for discussion during a
proposed 1967 conference are listed,

78. Stolurow, Lawrence M, Computer-based instiuction: Psychological aspects

and systems conception of instruction. Cambridge: Graduate School of
Education, Harvard University, December 1967. 30p. ED 024 287 Not
available from EDRS. (Available from Clearinghouse for Federal
Scientific and Technical Information, Springfield, Virginia 22151; AD
669 287, MF $0.65 HC $3.00.)

A computer-based Instructional (CBI) systent was developed following
a conceptualization of the teaching-learning process and was used to
conduct research relating to an idiographic model of utorial instruction
and to investigate basic variables in learning and transfer. To adapt
teaching models to individual learners, the CBI system (acroynm:
SOCRATES) stores a learner's responses, aptitude, achieveinent, and
personality measures in addition to minimum final proficiency level
required and maximum available time. The pretutorial decision is a
strategy fitted to the individual that meets stated teaching objectives.
The program decision adjusts teaching strategies to response character-
istics demonstrated by a learner, Applying SOCRATES to hierarchical

concept teaching, it was found that a required mastery of each vart in
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seamence does not have a facilitation effect on concept acquisition when
iin oppirtunity to review is available. The introduction of social rein-
forcers in SOCRATES' program was shown to have a positive effect on
learning particularly when fitted to personality variables of a learner.
SOCRATES also functlioned as a cross-culimral sensitizer through
instruction in semantic and behavioral differentials and as an AUTHOR
program, developing instructional material for an exemplary learner
with a reading disability.

79. Taft, Martinl., and Reisman, Arnold. The educational institution as a
system--a proposed generalized procedure for analysis. 47p. ED 012
195 MF $0.25 HC $2.45,

A unified approach to the analysis and synthesis of functions and operations
in educational institutions is presented. Systems analysis techniques

used in other areas such as CRA¥FT, PERT, CERBS, and operations
research are suggested as potentiully adaptable for use in higher education.
The major objective of a school is to allocate available resources in such

a way as to maximize the difference in potential between entering and
leaving students, This objective is used in developing such generalized
systems as curriculum. Two orientations are used in generalized systems:
(1) Control volume analysis (analysis of the inputs and outputs to and

from a fixed volume of space) and (2) control mass analysis (following the
progress of a particular student thrrough the educational institution).

Choice of orientation depends on the type of student under study, the

level of aggregation, and the questions to be answered, This systems
approach implies the following statements: (1) The intrasystem relation-
ships and the interrelationships between the system and its environment
are potentially manageable, understandable, and controliable; (2) the
university can evaluate the effect of particularproposals on everything else
that takes place in the university; (3) administrative or faculty decisions
can be tested quickly and efficiently; (4) areas in need of research can be
identified; (5) subsystems can be readily handled; (6) existing and expand-
ing systems can be redesigned; (7) disciplinary boundaries tend to break
down, 2nd communication tends to increase; and {8) an adaptive mechanism
is provided that moves the real system toward improvement,

80, Taft, MartinI, Recent and botential application of engineering tools to
educational research, Paper presented at the first presession of the
Wisconsin Educational Research Association--Manitowoe, Wisconsin,
December 1, 1967, 17p. ED 022 258 MF $0.25 HC $0.95.

This paper presents a sutamary of some recent enginecring research in
education and identifies some research areas with high payoff potential.
The underlying assumption is that a school is a system with a set of
subsystems that is potentially susceptible to analysis, design, and
eventually some sort of optimization. This assumption leads to the
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increased application of engineering techniques that relate inputs and
outputs, computer programing, simulation vehicles, control and decision
theory, and many other tools to the solution of administrative and teach-
ing problems in education. Some areas dealt with are school management,
resource allocation problems, dccision rules, curriculum content trans-
mission, and curriculuin content allocation.

81, Talmage, ilarriet. An experimental study in curriculum engineering.
Paper presented at the American Educational Research Association
conference--Chicago, Illinois, February 8-10, 1968. 16p. ED 020 581
MF $0.25 HC $0. 90,

To test the application of the general systems approach in curriculum
development, a problem was proposed identifying the phenomena and
contingent variables of the curriculuin system within the input-output
framework, With teachers, school administrators, and graduate
students of education as volunteer participants, two experimental groups
given irservice training and one control group without ingervice training
yielded data primarily by evaluation of written curricula, verbal content
analysis, and interaction process analysis. Findings generally supported
the experiment's main hypothesis that initial curriculum enginecxing
decisions on selected data will significantly facilitate group decision
making in curriculum development,

82. Terrey, John N. Program budgeting and other newer management tools in
higher education: A description and annotated bibliography. Seattle:
Center for Development of Community College Education, University of
Washington, June 1968, 62p. ED 024 144 MF $0.50 HC $3.20,

The first part of this document describes the following four new managerial
tools available to the educational administrator: Planning-programing-
budgeting, systems analysis, PERT or the critical path inethod, and the
Delphi technique, which employs the systematic solicitation and collection
of expert opinion to achieve consensus in the formulation of goals. The
second part is an annotated bibliography that lists 73 books, reports,
journal articles, bibliographies, and goverament publications related to
the decision-making process, published between 1963 and 1968.

83, Tracz, CeorgeS, An overview of optimal control theory applied to educa~
tional planning. Paper presented at the annual meeting of the American
Educational Research Association--Los Angeles, California, February
5-8, 1969. 10p. ED 030 189 MF $0.25 HC $0.60,

Mathematical model brilding for educational planning in this country has
been heavily influenced by the USOE DYNAMOD Model, a computerized
Markov-type or input-output model. However, the input-output method is
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structurally inadequate to reflect the true behavior of the educattonal
system. To Introduce some elements of decision making tnto the model,
some investigators have attempted to apply optimal control theovry,
Applicationof optimal control theory involves the addition of control
variables, which are constrained in their values and thus reflect political
or policy limits, to a general mathematical model consisting of equations
defining the interdependence of sets of variables characterizing the
educational system. Control theory models are theoretically attractive
planning devices because they allow for the specification of a system's
initial states and certain desired targets while providing for the selection
of a policy that achieves these targets at a minimum cost while satisfying
existing constraints. Although harriers to practical implementation exist,
this approach promises to aid in revealing the values of a systems approach
to social and economic problems,

84. University of lowa. The educational program--coordination and developnient;
Jowa Community College workshop (University of lowa, lowa City, June
12-16, 1987). 53p. ED 014 300 MF $0.25 HC $2.75.

This workshop on the coordination and development of the educational
program presented material of interest to Personnel of both new and
established colleges. Four approaches were discussed in detail: (1)

The use of a core program to provide 2 common experience for all

students before they decide between an occupationa! course or higher

level preparation, (2) the employment of a consultant in early planning
stages and the related use of surveys in the development of the instructional
program, (3) an examination of possible uses of electronic data processing
for routine data collection and dissemination tasks, and (4) a systems
approach to the instructional program, with the analysis of the course to
define objectives, the framing and sequencing of the instructional modules,
and the evaluation of the learner's vesponse in accordance with the
specified goals. It was emphasized that it is this response produced by

the system that is important, not the system itself.

85. Werts, Charles E, The study of college environments using path analysis.
Evanston, Illinocis: National Merit Scholarship Corporation, 1967. 43p.
ED 016 301 MF $0.25 HC $2.25,

This study atteinpts to demonstrate that path analysis is a valuable tool
for interpreting correlations in a causal sense, Path analysis is applied
to a2 nonexperimental, panel survey in an effort to determine whether the
more selective or less selective colleges had a differential impact on

the educational plans of their students. The problem is to interpret three
correlations--sclectivity with changes in educational plans, selectivity
with college grades, and college grades with changes in educational plans.
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Data for the study were obtained from 127, 125 entering 1961 freshmen in
248 4~-year colleges and universities. The general procedure was to
construct six equations using seven variables-~father's education, National
Merit Scholarship test score, high school grade average, freshman
educational plans, selectivity of college attended, freshman year college
grades, and sophomore educational plans. The results suggest that
changes in educational plans are a positive function of the degree io which
a student's academic performance differs from that predicted from his
background and the college he attends and that the direct influence of
college selectivity on educational plans appears to be small or nonexistent,
It is concluded that it is extremely difficult to put theories about college
vnvironments into testable form.

86, Wiens, Jacob H. Systems approach to learning. November 16, 1966. 29p.
ED 012 182 MF $0.25 HC $1.55.

To permit comparative analysis for purposes of educational planning at
San Mateo, five institutions with systems programs are evaluated on the
basis of trip notes, QOakland Community College has been completely
organized around the voluntary work-study laboratory approach to learn-
ing, Oral Roherts University, Qklahoma Christian College, Henry Ford
Community College, and Mt, San Jacinto College have adapted new
programs to existing facilities and curriculum, The introducticn of
programed instructional media has heen accompanied by the addition of
audiovisual equipment and study carrels. (This equipment is described
and compared), Limitatlonson facilities and budget at San Mateo preclude
the introduction of carrels, but modificaticn of the Mt, San Jacinto program
appears feasible in terms of translation and cost. Student-faculty ratios
and faculty orientation techniques are also important asp2cts of planning,
An appendix contains descriptive material on the instiructional method
used at Oakland College,

87. Williams, Gareth L. Towards a national educational planning model.
Paper presented for the Symposium on Operations Analysis of Education—=
Washington, D.C., November 19-22, 1967. 18p. ED 021 311 MF $0.25
HC $1.00.

This paper discusses educational planning activities in which the
Organization for Economic Cooperation and Development (OECD) has

nad some involvement. Only a pari of these activities are dealt with--
national educational planning within the context of economic and social
development. An attempt is made to show how OECD's work in educa-~
tional planning has led almost inevitably to the adoption of a "systems
approach.! Emphasis is placed on the relative merits of the "manpower"
approach and the "social demand" approach to educational planning, and
on how these two approaches hgve not been about educational planning as
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such, but about different criteria for establishing the objectives or goals
of the educational system. An example is given of a model of the dynamic
structure of the educational system in terins of student flow.

88, Yett, Frank A. Resource allocation processor for the school simulation
vehicle pilot version. Santa Monica, California: System Development
Corporation, January 23, 1964, 31p. ED 010 578 MF $0.25 HC $1.65.

A deseriptior. was presented of a simulation vehicle that was belng
developed to permit inodeling any school configuration., The model was
considered as having two major parts: (1} The activity processor and

(2) the resonrce allocation processor. The addition of the resource
allocation processor to the previously developed simulation vehicle
provides for (1) t he logical flow and (2) the capability for control of
resources( persons, places, and things) by analyzing the termination,
continuation, and activation of activities according to the logical demunds
of the situation vehicle and the current expression of ths systems resource
capabilities. Flowcharts of the resource allocation processor are included.

89, Yoho, Lewis W. The "orchestrated system" approach to_industrial
education (industrial arts--technical--vocational), Terre Haute: Indiana
State University, 1967. 46p. ED 020 317 MF $0.25 HC $2.40.

Thils systems approach determines and identifies ultimate educational
goals and intermediatc goals that provide the operational dynamics for
goal attainment. The approach uses models desighed by the systems
network analysis process, o1 snap mnaps which are simplified flowcharts,
exposing tentative social and industrial elements of the industrial arts
currfculum. This process is in contrast to the usual praectice of factoring
out elements of industry such as trades, concepts, or sample experiences.
The ultimate goal of education {''the good life'’) and intermediate goals, or
educational curriculum areas, are diagramed to show their purpose and
place from thejir position and relationship in the model. "Education for
developing competencies in communications" is designed into the industrial
arts model as the key goal gradient. When these competencies ave
developed, the student may begin paralle) development of other goal
gradients, each of which may be subjected to the systems modeling
technique in continued subanalysis, each revealing more specific content.
The theory of teaching and learning for this systems approach is based on
developing individual self-motivation and self-discipline and on creating

a '"whole' which the student must synthesize and relate into an under-
standing of the “whole. ' Thiity-nine charts and snap maps illustrate the
progressive subanalygis of the industrial education curriculum elements
ard the concepts of educational planning presented.
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