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FOREWORD

This annotated bibliography was compiled as the basis for a
Human Resources Research Office report, The Design of Instructional
Systems, Technical Report 66-18, November 1966. Much has been pub-
lished on the technology of this aspect of developing effective train-
ing programs. Publication of annotated information on a selected
portion of the literature was undertaken to provide a guide to many
of the studies that have been conducted on the development of training
methods and total instructional systems. While research activities
in this field are continuing steadily, the information presented in
this bibliography will provide both ideas for and background on the
present technology for designing instructional systems.

This report is part of a series of closely related HumRRO publica-
tions by Robert G, Smith, Jr., dealing with several aspects of the
technology of developing training. In addition to The Design of
Instructional Systems, the series includes The Development of Training
Objectives, Research Bulletin 11, June 1964, and its associated An
Annotated Bibliography on the Determination of Training Obgjectives,
Research Memorandum, June 1964; and Controlling the Quality of Iraining,
Technical Report 65-6, June 1965, and its associated An Annotated
Bibliography on Proficiency Measurement for Training Quality Control,
Research Memorandum, June 1964. The annotated bibliographies are
supplemental to the technology reports and provide more detail on the
literature available to the instructional system designer,

HUmRRO research efforts are conducted under Army Contract
DA 44-188-AR0-2 and under Army Project 2J024701A712 01, Training,
Motivation, Leadership Research.

Meredith P. Crawford
Director
Human Resources Research Office

A S v

-
Tyim
)

'ﬂr-‘




SUMMARY

This annotated bibliography supplements an earlier HumrRRO report,
The Design of Instructional Systems (Technical Report 66-18, November,
1566). That report is one of a series of Human Resources Research
Office publications on aspects of the technology for developing train-
ing. Presenting general guidelines for designing instructional systems,
it was based on a survey of available literature and draws heavily on
HumRR( experience in research studies on training. An instructional
system, as used in the report, includes media, equipment, personnel, and
methods--all integrated to efficiently perform the functions required
for accomplishing one or more training objectives. Major sections of
the report deal with the instructional system as a concept, the research
evidence bearing on the major system functions, and methcods for the
design and evaluation of the system in terms of cost and effectiveness.

Preparatory to writing that report, the author read and coliscted
a definitive number of pertinent references. Because they were so
numerous and included works from so many different sources, it appearcd
that publication of an annotated compilation of especially relevant items
would provide a useful "source book" for those involved with the design
of instructional systems, or with component training activities. The
references used date from 1950 to 1965, and provide a cumulative ccllec-
tion of research studies and bachground material in this technologi-
cal field.

The bibliography is presented under seven majior headings:

I, Systems--General; II, Training Systems; III, Presentation of Knowl-
edge; IV, Practice of Knowledge; V, Practice of Performance; VI, Man-
agement of Students; and VII, Additional Material. Four of the major
areas are further divided into subtopics containing studies relating
to a particular phase of the major topic.

The bibliography contains 449 annotated entries. A key-word-in-
context (KWIC) index is included to enable a user to find material on
topics of special interest to him. An author index is also included
to facilitate locating all reports written by any cne author.
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INTRODUCTION

PURPOSE

The concept of a system as an integrated set of components, working
in a coordinated manner to accomplish a goal, is an extremely broad
and powerful one. It has been, in recent years, applied to many diverse
areas, from weapon systems to computer systems.

Within the past few years, interest has grown in applying the system
concept to the instructional process. The references in this bibliog-
raphy were collected as a basis for a report on this topic (The Design
of Instructional Systems, HumRRO Technical Report 66-18, by Robert G.
Smith, Jr., wuvewoo. 1968). The ituas arc presented in this volume in
annotated form as an aid to readers interested in the technical liter-
ature as a source of information on ways in which the instructiona!
process may be organized.

INSTRUCTIONAL SYSTEMS

An instructional system is an integrated set of media, equipment,
methods, and personnel performing efficiently the functions required
to accomplish one or more training objectives.

A general model of an instructional system, as conceived in TR 66-18,
is presented in Figure 1. The system is composed of a student, training

A Mode! of an Instructional System

Figure |
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objectives, and the functions of Practice of Performance, Practice of
Knowledge, Presentation of Knowledge, Management of Students, and
Quality Control. The training ob,ectives are an integral part of the
system; they specify the tasks to be learned, including all the com-
ponent skills and knowledges required for task performance.
Objectives of training are developed from a detailed analysis of
the total job and its component tasks. This analysis forms the basis
for the design of an instructional system. The objectives, once
derived, condition the other functions of the system, which are: :
(1) Practice of the performance and skills required by the i
jcb until the student can perform them effectively. :
(2) Practice of the knowledge components, which are required
for effective transfer to task performance.
(3) Presentation of knosledge to the student, which is a one-
way procedure.
(4) Management of student activity, in order to keep him pro-
ductively participating in the learning process.
(5) Quality control of the system, to check (and improve, if
necessary) its effectiveness in accomplishing its objectives.
Figure 1 illustrates how these functions interact to accomplish the
trrining objectives necessary for performance of the job by the student.
The process of developing objectives has been described in an
earlier report (The Development of Trainirg Objectines, HumRRO Research
Bulletin 11, June 1964, and the associated An Annotated Bibliography
on the Determination of Trainivng Objectives, HumRRO Research Memorandum,
June 1964), as has research on quality control (Controlling the Qualtity
of Tmining, HumRRO Technical Report 65-6, June 1965, and the associated
An. Annotateli Bibliography on Proficienmcy Measurement for Training Quality
Control, HumRRC Research Memorandum, June 1964).

SCOPE

The following sources were used in collecting the references listed
in this bibliography:
(1) Fsuckological Abstracts from 1950 to 1965
(2) Arnual Feview o Psucholog
(3) EKmRRC Ritliegraphy of Pub
(1) Recent major publications
It should be pointed out that the purpose for which this bibliography
was nrepared conditioned the sclection of items contained in 1t. Twice
as many rcports as appear were scanned and rejected. The following
guidelines werc used in selecting material:
(1) Only material dealing with human adults ind adelescents
was included.
(2) Only matcrial viewed as pertinent for potential use in
the design of an instructional system was selected. The implications
of this policy include the following:
{a) Material that could male an improvement in methods
and procedures was favered. Many cxperimentz! studies
of the topics covered involved deliberzie degrading
of effectiveness in order to detzmmine the effect of
a variable. These studies werc not included.
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(b) Many studies involved changes in the c¢c~ricnt to be
learned that were not feasible for a training program
that had to meet specific objectives. These also
were excluded.

(c) Application of an item to the model of a training
system provided the framework for the author's judg-
ment of relevance.

(d) Finally, some studies that did not appear to have any
possitle application in a practical training system
were omitted.

The major categories of the bibliography are as follows:
I. SYSTEMS--GENERAL: The general topic of system analysis
and design.
IT. TRAINING SYSTEMS: The general topic of training systems,
and examples and evaluations of specific systems.
I1I. PRESENTATION OF KNOWLEDGE: The process of presenting
symbolic content to a student,

IV. PRACTICE OF KNOWLEDGE: Practice involving symbolic content.

V. PRACTICE OF PERFORMANCE: Practice of the task, or a skill
component of the task.

VI, MANAGEMENT COF STUDENTS: Maintaining student activity at
the learning process in an efficient manner. Includes
motivation, environment, and adjustments to individ-
ual differences.

VII. ADDITIONAL MATERIAL: Material relevant to instructional
systems, but not specific to the major topics covered
in the other sections.

In those instances in which a reasonable number of reports were
available on a given topic, they were grouped together under a subhead-
ing. For example, weports and articles in Section Il are subdivided
into two groups: A, Concepts--those items concerning the more basic
elements of training systems; and B, Specific Training Systems--
those items concentrating on a particular aspect of training systems
or one system among several different types of training systems.

KWIC AND AUTHOR INDEXES

A kev-word-in-context (KWIC) index has bheen prepared as an aid to
the user of this bibliography. The KKIC index is constructed by inter-
changing and alphabetizing bibliographic titles according to "key
words''--those words presenting the greatest amocunt of subject-oriented
content. FEvery title is listed scparately for each key word in it
thus, 1f a title ha. four key words it will be listed four times,
aiphabetically by cach of its key words. For casy scanning, the key
words are aligned down the middle of the page; the remainder of the
title is "wrapped around” the key word. Alphabeti:zation by subject
content of the key words cnables the user to scan only those tit':s
containing topics ot particular interest to him.

To search the index, the user should frame a question and select
key words from 1t. i{ inspcotion of titles listed under the first-
selected key words dces not vield the desired information, the user
should look under related tcpics or synoaymous words. For example, if
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the user is interested in ''feedback' but doesn't find sufficient infor-
mation, he might look under "reinforcement," '"knowledge,' or 'results"
(for Knowledge of Results). Usiny the KNIC index in this manner, the
searcher would find all the information presented in the bibliography
on the topic of particular interest to him.

Aligned down the right column of the page is the KWIC code, which
is in three segments. The first segment is the item number of the entry;
the next segment is the report section in which the item appears; and
the third segment is the year in which the item was written. Therefore,
the code 120/11/63 indicates the title is entry number 120, it is found
in Section 1], and it was written in 1963,

An author index has also been included for those users who may
wish to examine all the items by any one author. The reference numbers

in this index are the item number of the entry rather than the page
number on which the item appears.
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Secetion I

SYSTEMS--GENERAL

Ackoff, Russell L. (ed.). Progress in Operations Research, John
Wiley § Sons, Inc., New York, vol. 1, 196l.

Chapter headings in this review of the state of operations
research are (1) The Meaning, Scope, and Methods of Operations
Research, (?) Decision and Value Theory, (3) A Survey of Inven-
tory Theory from the Operations Research Viewpoint, (4) Math-
ematical Programming, (5) Dynamic Programming, (6) Dynamics of
Operational Systems: Markov and Queuing Processes, (7) Sequencing
Theory, (8) Replacement Theory, (9) The Theory and Application of
Simulation in Operations Research, (10) Military Gaming, and
(11) Progress in Operations Research: The Challenge of the Future.

Borko, Harold (ed.). Computer Applications in the Behavioral
Jetences, Prentice-Hall, Inc., Englewood Cliffs, N.J., 1962.

A description of applications and possible applications of
cemputers in the behavioral sciences is divided into three parts:
{1) Computer Systems, (2) Computer Fundamentals, and (3) Computer
Applications. It also contains a chapter entitled "Automated
Teaching" by H.F. Silberman and J.E. Coulson.

Churchman, C. West, Ackoff, Russell L., aad Arnoff, E. Leonard.
Introduction to Operations Research, John Wiley & Sons, Inc.,
New York, 1957,

Topics covered in this introductory text on orerations
research include system analysis; use of various models; test-
ing, control and implementation; and administration of opera-
tions research.

Dean, N.J. "Management Implications of Total Information Systems,"
paper for Systems and Procedures Association, Booz, Allen,
and Hamilton, Management Information System Department,

Los Angeles, October 1961.

A general description is presented of management's need for
total information systems based on computers.

Flagle, Charles D., Huggins, William H., and Roy, Robert H.
(eds.). Operations Research and Systems Engineering,
Johns Hopkins Press, Baltimore, 1960.

This is a general text on systems engineering and operations
research. Major subdivisions are Ferspectives, Methodologies,
and Case Studies.




Systems~--Ceneral

0.

10.

Gagné, Robert M. (ed.). Psychological Principles in System Develop-
ment, Holt, Rinehart and Winston, Inc., New York, 1962,

The role of psychology in system development is discussed.
The chapters include (1) Psychology and System Development, (2)
Human Functicns in Systems, (3) Men and Computers, (4) Human
Capabilities and Limitations, (5) Human Tasks and Equipment Design,
(6) Task Description and Analysis, (7) The Logic of Personnel
Selection and Classification, (8) Aids to Job Performance,
(9) Concepts of Training, (10) Training Programs and Devices,
(11) Team Functions and Training, (12) Proficiency Measurement:
Assessing Human Performance, (13) Evaluating System Performance
in Simulated Environments, and (1l4) The System Concept as a
Principle of Methodological Decision.

Goode, Harry H., and Machol, Robert E. System Engineering, McGraw-
Hill Book Company, Inc., New York, 1957.

A general coverage of system design is presented. The major
parts are (1) Introduction, (2) Probability--the Basic Tool of
Exterior System Design, (3) Exterior System Design, (4) Computers--
the Basic Tool of Interior System Design, (5) Interior System
Design, and (6) Epilogue.

Jordan, Nehemiah. The Allocation of Functions Between Man and
Machines in Automated Systems, P-2310, Logistics Department,
Rand Corporation, Santa Monica, May 1961; presented at
meeting of American Society of Mechanical Engineers, Los
Angeles, June 1961.

Men and machines are not comparable; they complement each
other. Tools are used to make a task easier or possible for
humans. Man should be used as a back-up for production machines,
Only man can accept responsibility. Motivating men to comple-
ment machines must be embedded in the task.

Porter, E.H. The System Thinkers: Parable and Paradigm, SP-285,
System Development Corporation, Santa Monica, 1961.

This introduction to system concepts uses the introduction
of the spindle into the restaurant business as a vehicle. Inputs,
rate variations, displays, feedback loops, memory devices, queu-

ing, omissions, errors, chunking, approximating, channeling, and
filtering are discussed.

Raben, Margaret W. A Survey of Operations and Systems Research
Literature, lastitute for Applied Experimental Psychology,
Tufts University, Medford, Mass., January 1960.

This survey is a compilation of brief treatments of unclas-
sified publications on the operations and systems research con-
sidered important by those working in these fields. The parts
include Introduction, Methods, and Problems.
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11.

12,

13.

Systems-~General

Taylor, Franklin V., "Four Basic Ideas in Engineering Psychology,"
Amer. Psychologist, vol. 15, no. 10, October 1960, pp. 643-649,

The four most significant ideas in engineering psychology are
the limited flexibility of the man, the concept of the man-machine
system, the importance of human input-output relationships, and
the use of engineering models to describe the behavior of the
human elements within a system.

Taylor, F.V., and Birmingham, H.P, "That Confounded System Per-
formance Measure: A Demonstration,' Psychol. Rev., vol. 66,
no. 3, 1959, pp. 178-182,

System output is not a direct reflection of man's contribution
to the system. Instead, the human output is confounded with that
of other components of the system. An aneclog demonstration
is presented,

Wright, George 0. A General Procedure fcr Systeme Study, WADD
Technical Note No. 60-18, Wright Air Development Division,
Air Research and Development Command, Wright-Patterson AFB,
Ohio, January 1960.

An abstract system model, is described. The model is devel-
oped around the concepts of data input, process, function, system
output, data transformation, mediation, operation, outcomes, the
output criteria, feedback control, and data flow.




14.

15.

16.

17.

10

Section II

TRAINING SYSTEMS

A. CONCEPTS

Alexander, Lawrence T., Ford, John D., Jr., Jenser, Barry T.,
Jordan, Nehemiah, and Rogers, Miles S. Problems Encountered
in Developing and Maintaining a Field System Training Pro-

gram, System Development Corporation, Santa Monica,
September 1959.

This collection of papers presented at the 1959 meeting of
the Human Factors Society includes (1) Requirements for a Field
System Training Program, (2) The Appropriate Contribution of Simu-
lation Techniques to System Training, (3) Man-Machine Training
Techniques, (4) Problems of Conducting System Training in a
Military Culture, and (5) The Training Problems of Future Systems.

Bushnell, Don D. "Computer-Based Teaching Machines," J. Educ.
Res., vol. 55, no. 9, June-July 1962, pp. 528-531.

A general description of the role of computers in instruc-

tion is presented. Abstracts of papers at a 1961 conference on
computer-based instruction are included.

Bushnell, Don D. (ed.). The Automation of School Information
Systems, Monograph No. 1, Department of Audiovisual Instruc-
tion, National Education Association, Washington, 1964.

The papers contributed in this report of a symposium on
educational data processing are divided into six groups: (1) elec-
tronic data processing and school administration, (2) the automa-
tion of scheduling procedures, (3) the retrieval of educational
information, (4) simulation and modeling for educational decision

making, (5) computer-based instructional systems, and (6) systems
design and analysis,

Bushnell, Donald D, '"The Role of the Computer in Future Instruc-
tional Systems,'" AV Communication Rev., vol. 11, no. 2,
Supplement 7, March-April 1963.

Computer usage in education is predicted, and examples from
present apnlications and exper imentation are given. The chapters
include (1) Computer Fundamentals, (2) The Computer-Based Teach-
ing Machine, (3) information Retrieval Systems and Education,

(4) Computer-Based Simulation: A New Technology for Education,
(5) The Automated Classroom, and (6) What is Next in Computer
Applications to Instruction?
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18,

20.

21.

22.

23.

Training Systems

Bushnell, Don, and Borko, Harold. Information Retrieval Systems
and Education, System Development Corporation, Santa Monica,
September 1962.

A description is provided of the role of information
retrieval (IR) systems in education. A generalized block diagram
of an IR system is presented, and a number of present and
future applications are described.

Carter, L.F. "Automated Instruction," Amer. Paychologist, vol. 16,
no. 11, November 1961, pp. 705-710,

A description is presented of the possibilities of computer-
controlled automated instruction. Research being conducted at the
System Development Corporation is also describad.

Chapman, Robert L., and Kennedy, John L. "The Background and
Implications of the Systems Research Laboratory Studies,"”
in Symposium on Air Forcc Human Engineering, Persormel, and
Training Research, Glenn Finch and Frank Cameron (eds.),
Publication 455, National Academy of Sciences--National
Research Council, Washington, 1956.

A general description is provided of the ways an organiza-
tion changes under stress when provided critiques of performance.
Work methods are changed to handle an increased load.

Cogswell, John F. The System Approach as a Heuristic Method in
Educational Development--An Application to the Counseling
Function, SP-720, System Development Corporation, Santa
Monica, March 1962,

A preliminary analysis of the counseling function in a city
school district is described. Hypotheses for systems vesearch
were stimulated by viewing the counseling function from the sys-
tems point of view, particularly strengthening the interaction
between the counseling and teaching functions.

Cogswell, J.F., Egbert, R.L., Marsh, D.G., and Yett, F. Construc-
tion of School Simulation Vehicle, TM-1409, System Develop-
ment Corporation, Santa Monica, August 1963.

A description is provided of a model designed to permit coem-
puter modeling of any school configuration. Use of the model
initially is to simulate a school operating on the Continuous
Frogress Plan.

Cogswell, John F., Egbert, Robert L., Marsh, Donald G., and Yett,
Frank A. Purpose and Strategy of the School Simlation Pro-
Jject, TM-1493/101/00, System Development Corporation,

Santa Monica, December 1963,

Five high schools, varying in the extent of innovation, were
selected for analysis. A simulation vehicle will be constructed
to serve as a tool for generating and testing hvpotheses about
ways in which school design and organization can be improved.
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Training Systems

24. Coulson, John E. (ed.). Programmed Learning and Computer-Based
Instruction, John Wiley § Sons, Inc., New York, 1962.

This reports the proceedings of the Conference on Appiication
of Digital Computers to Automated Instruction. The parts deal
with (1) theory ard experimentation in programed learning,

(2) computer-based instructional systems, and (3) computer
technology in automated teaching.

25. Darby, Charles L, Annotated Bibliography on the Automation of
Instruction, Research Memorandum, HumRRO Division No. 5
(Air Defense), Fort Bliss, Tex., July 1959.

This annotated biblicgraphy of 80 items deals with teaching
machines and programed instruction.

26. DeCarlo, Charles R, "Information Systems in the Educational Envi-
ronment," in Proceedings cf the 1962 Invitational Conference
on Testing Problems, Eric F. Gardner (chrmn.), Educational
Testing Service, Princeton, N.J., 1963, pp. 91-101.

This is a statement of the role of information systems in
the educational environment; various computer applications are
also described.

27. Eckstrand, Gordan A. Current Status of the Technolegy of Training,
AMRL-TR-64-86, Behavioral Sciences Laboratory, Aerospace
Medical Research Laboratories, Air Force Systems Command,
Wright-Patterson AFB, Ohio, September 1964; also paper read
at meeting of American Psychological Association, Los
Angeles, September 1964.

The current status of the technology of training is reviewed
and analyzed into three areas: (1) determining training require-

ments, (2) developing the training environment, and (3) measuring
the results of training.

28. Egbert, R.L., and Cogswell, J.F. System Design in the Bassett Hign

School, TM-1147, System Development Corporation, Santa Monica,
April 1963,

This report describes the use of system analysis and design
techniques in connection with the development of a high school
designed for continuous progress.

29. Egbert, Robert L., and Cogswell, John F. System Analysis and Design

in Schools, SP-1141, System Development Corporation, Santa
Monica, March 1963,

An approach to the design of school systems that will accom-
modate change more easily is described. Nine general steps includ-

ing computer modeling are suggested as an approach to the analysis
and design of school systems,

12
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30.

31.

32.

Training Systems

Egbert, Robert L., and Cogswell, John F. System Design for a Con-
tinuous Progiress School: Part II Surveillance and Detection
System, TM-1493/104/00, System Development Corporation,
Santa Monica, March 1964.

The design of a Surveillance and Detection System for a Con-
tinuous Progress School is presented. This system automatically
monitors inputs describing student performance, detects the exist-
ence of trouble, and determines the persons to be alerted in case
of trouble.

Ely, Donald P. (ed.). '"The Changing Role of the Audiovisual Process
in Education: A Definition and a Glossary of Related Terms,"
AV Communication Rev., vol. 11, no. 1, Supplement 6, January-
February 1963,

A brief history and description of current concepts, in audio-
visual communications is presented. Audiovisual communications
is that branch of educational theory and practice concerned pri-
marily with the design and use of messages tlat control the learn-
ing process. Most of the content is a glossary of terms in the
fields of {1) AV communication and learning, (2) audio reproduction,
(3) broadcasting, (4) comnunication and information theories,
(5) computers in instructional settings, (6) electronic learning
laboratories, (7) photography and cinematography, (8) programed
instruction and teaching machines, (9) technological developments,
and (10) visual media.

Finn, James D., Bolvin, Boyd M., and Perrin, Donald G. A Selective
Bibliography on New Media and Insiructional Technology, Staff
Paper Number One, Instructional Technology and Media Project,
Scnool of Education, University of Southern California, Los
Angeles, April 1964.

This unannotated bibliography on new media and instructional
technology has the following 18 major divisions: (1) Publications
of the Technological Development Project of the National Education
Association (1960-1963) and Related Articles; (2) General Audio-
Visual References; {3) Audio-Visual Equipment; (4) General Educa-
tional Implications of Instructional Technology; (5) Research
Summaries and Comment; (6) Communications Theory; (7) Learning
Theory and the New Media; (8) Specific Newer Technologies, includ-
ing (a) Television, (b) Language Laboratories, (c¢) Teaching
Machines and Programed Instruction, (d) 8-mm Sound Film,

(e) Instructional Systems, (f) Computers in Education, and

(g) Educational Data Processing; (9) General References on Com-
puters of Interest to Educators; (10) Information Storage and
Retrieval; (11) School Buildings and the New Technology;

(12) Articles Critical of Instructional Technology; (13) Newer
Developments Leading Toward the Future; (14) Psycholcgical Test-
ing; (15) Professional Rights and Responsitilities of Teachers
(Including Copyrights and Patents); (16) Information on General
Educational Implications of Autamation; (17) Bibliographies,
Guides, and Indexes; and (1R) Further Information--Periodicals.
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Training Systems

33.

34.

35.

37.

38.

39.

14

Fry, Edward B., Bryan, Glenn L., and Rigney, Joseph W, "Teaching
Machines: An Annotated Bibliography," AV Communicaticn Rev.,
vol. 8. no. 2, Supplement i, 1960.

An exhaustive compilation of publications about teaching
machines as of September 1959 is presented.

NI NG il T IS, =

Gilbert, Thomas F. 'Mathetics: The Technology of Education,"
J. Maithetics, vol. 1, no. 1, January 1962, pp. 7/-73.

A system of human training based on the principles of rein-
forcement theory is described. Analysis of behavior and lesson
esign are also described.

Gilpin, John. 'Design and Evaluation of Instructional Systems,"”
AV Communication Rev., vol. 10, no. 2, March-April 1962,
PpP. 75-84.

The concept of instructional systems is discussed, with
emplduis »n ~hjectives and time and cost as criterion variables.

P Y Ls

Green, Edward J. The Learning Process ard Programmed Instruction,
Holt, Rinehart and Winston, Inc., New York, 1962,

A theoretical discussion of the relation between the lea:rn-
ing process and programed instruction is presented.

Holland, James G. "Teaching Machines: An Application of Principles

From the Laboratory," J. Exp. Anal. Behav., vol. 3, 1960,
pp. 275-287.

This article is a general introduction to teaching machines.
Data are presented that show reduction in time when a program is
lengthened to reduce errors.

Lumsdaine, A.A., and Glaser, Robert (eds.). Teaching Machines and
Pregrarmed Learming: A Source Beok, Department of Audiovisual
Instruction, National .ducation Association, Washingtcon, 1960.

This is a collection of papers on teaching machines and pro-
gramed learning. Major topics include purpose and scope of the
book, Pressey's self-instructional *est scoring devices, Skinner's
teaching machines and prograning concepts, contributions frem
military and other sources, and some recent work.

Lysaught, Jerome P. (ed.). Frocramed Leaming: Fvolving Frincirles
and Industrial Applicatione, Foundation for Research on
Human Behavior, Ann Arbor, 1961.

The proceedings cf a conference tc survey the state cf the
art in programmed learning and its industrial possibilities are
presented. Teopics include principles of programnming, the Fastman
\odak experience with programmed learnirg, some differences in
appreach te the programming of instruction, iBM's experience
with developing programmed instructicn, learning theory, and
future research.
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Mager, Robert F. Preparing Objectives for Programied Instruction,
Fearon Publishers, San Francisco, 196].

This is a presentation, in scranbled book form, of threce
criteria for clearly stated objectives: behavioral statements,
a statement of the conditions under which the behavior is to be
observed, and a standard of accuracy or speed that the behavior
must reach.

Melching, William H., Cox. John A., Rupe, Jesse C., and Smith,
Robert G., Jr. The Texst of an Orientation Workshop in Auto-
mated Instruction, Consulting Report, HumRRO Division No. §
(Air Defense), Fort ®liss, Tex., July 1962.

This reports the content of an orisntation workshop given
to Army groups during 1762. Contents include Introduction,
The Technology of Traiming, Outline of Programming A~tivities,
Impact of Automated Instructicn, Teaching Machines, Decisions
Required for Automation of Instruction, and Management of Auto-
mated Instruction.

Melching, William H., Smith, Robert G., Jr., Rupe, Jesse C., and
Cox, John A. A Handbook for Programmers of Automated
Ingtruction, Procedural Guide, HumRRO Division No. 5 (Air
Defense), Fort Bliss, Tex., September 1963.

This handbook is a textbock and reference for aeveloping
programed instruction courses and treats, in detail, ali cf the
activities necessary to produce effective programs. it is crga-
nized to parallel the sequence of activities a programer should
follow when preparing a program. Emphasis is placed on deri-
vation and preparation of instructiounal objectives, essentiail
tc the preparation of an effective program.

Morrill, Charles S. "Teaching Machines: A Review," Psychol.
3ull., vol. 58, no. S, September 1961, pp. 363-375.

The literature on teaching machines is reviewed. Major
topics include current trends in automated teaching machines,
general problem areas, and problems of application,

Ofiesh, Gabriel D., and Meierhenry, Wesley C. (eds.). Trends in
Prograrme) Ingtruction, Department of Audiovisual Instruc-
tion, National Education Association, and National Society
for Programmed Instruction, Washington, 19%4.

The papers of the first aanual convention of the Naticnal
Scciety for Programmed Instruction (1961) are collected here.
Major headings include (1) Education, (7) Development of Systems
Applications, (%) The Teacher, (&) The Exceptional Student,

(<) Industrial Applicaticns, (¢) Military ans Governmental Appli-
caticns, (7) The Health Sciences, (8) Instructional Frogramming,
(2) Evaluations, and (10) Tuture Trends.
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Schramm, Wilbur. The Research on Programed Instruciion: An
Annotated Bibliography, Bulletin No. 35 (OE-34034), Office
of Education, U.S. Department of Health, Education, and
Welfare, Washington, 1964.

This is an annotated bibliography of 190 research reports
on programed instruction published since 1954, A 15-page
introductory summary is provided.

Silberman, Harry F. ‘'Self-Teaching Devices and Programmed
Materials," Rev. Educ. Res., vol. XXXII, no. 2, April 1962,
pp. 179-193,

Research on self-teaching devices and programed materials
is reviewed. Topics include (1) Summaries and Reviews;
(2) Program Variables, including (a) Definition of Response
Modes, (b) Eliciting Desired Responses, and (c) Adaptation of
Prcgrams to Individual NMifferences; (3) Comparisons with Conven-
ticnal Instruction; and (4) Trends and Problems.

Silvern, Leonard C. 'Teaching Machine Technology: The State of
the Art," AV Communication Rev., vol. 10, no. 3,
May-June 1962, pp. 204-216.

The history, concepts, and present status of teaching
machines are described in nontechnical ter~s.

Skinner, B.F. ™"Teaching Machines,”" Science, vol. 128, no. 3330,
October 1958, pp. 969-977.

This article is an Introduction to teaching machines and
programed instruction.

Skinner, B.F. "Teaching Machines," Scient. Amer., vol, 205,
no. 5, 1961, pp. 90-107.

Raticnales for teaching machines based on animal reinforce-
ment studies are presented in nontechnical terms. Social
implications of teaching machines and programs are discussed.

Stolurow, Lawrence M. Teaching by Mackine, Cooperative Research
Monograph No. 6 (OE-34010), Office of Education, U.S. Depart-

ment of Health, Fducation, and Welfare, Washington, 1961.

An extensive treatment of teaching by machine is precented
in this report. Chapter headings are (1) Current Instructional
Problems, (2) A Cystems Approach to Instruction, (3) Teaching
Machines, (4) The lLearner, (%) Program and Programming Process,
(#) Concepts and Techniques, arnd {7) kesearch Findings.

Stolurow, Lawren.e M. "Implications c¢f Current Research and
Future Trends,™ /. Fdiue. feg., vol. S5, no. 9, Juns-
July i€62, pp. S19-527.

This article is a liscussion related te the fcllewing pre-
dictionn oF future trends: (1) thece methods and devices are
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here to stay; (2) several things will be done to acquaint teachers
with the potentiality of these developments; (3) the comparative
study of live and automated teaching will stop; (u4) future
research will concern itself with discovering the important char-
acteristics of the materials and methods; (5) these developments
will lead to a theory of teaching; (6) courses will be revised as
a result of the new insights provided; (7) basic changes will
occur in our thinking concerning what a course is; (8) research
will demonstrate the importance of sequence factors; (9) we will
see a new form of dynamic individualized programing called
ability-pattern programing; (10) the devices of the future will
be either books (precgramed or scrambled) or computer-based
machines; small devices will drop out; and (11) learning from
auto-instructional programing will be shown to be capable of aid-
ing persons to solve problems creatively,

Stolurow, Lawrence M, '"Programed Instruction and Teaching
Machines," in The Impact of New Comunication Media on Edu-
cation, P.H. Rossi and B.J. Biddle (eds.), Aldine Publishing
Co., Chicago, 1964,

The impict of programed instruction and teaching machines on
education is discussed, with special raference to the system con-
cept. A number of studies indicate the interaction of individual
differences in ability and personality with teaching methods.

Stolurow, Lawrence M. Some Educational Probleme and Prospecte of
a Systems Approach to Imgtruction, Technical Report No. 2,
Training Research Laboratory, University of Illinois,
Urbana, March 1964,

The implications of media for the concept of instructional
systems are discussed. Teaching by media implies a model of the
instructional process. Media permit the analysis of instruction
by being objective and repeatabie. 1lhe computer is an especially
promising tocl.

Stolurow, Lawrence M., and Davis, Daniel. '"Teaching Machines and
Computer-Based Systems," in Teaching Machines an’ "rograrmed
Leawrming II: Data and Dircotions, Robert Glaser (ed.),
Department of Audiovisual Instruction, National tducation
Association, Washington, 1965, pp. 162-212.

The current status of teaching machines and ccmputer-based
systems is discussed, with special conzi?.ratio: of models of the
instructional process.

Tyler, Ralph ¥. "The Role of Machines in Educational Decision-
making," in Proceedirgs of the 1967 Invitationnl Conference
on Testing Froblems, Eric F. Gardner (chran.), Educational
Testing Service, Princeton, N.J., 1963, pp. 102-113.

This article is a general discussion of the ruvle of the cam-
puter in (1) allocating and scheduling iearning rescurces,
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(2) admitting students to college, (3) placing them in courses
and programs, and (u4) diagnosing learning difficulties.

Wohlwill, Joachim F. 'The Teaching Machine: Psychology's New
Hobbyhorse," Teachers Coll. Rec., vol. 64, no. 2, November
1962, pp. 139-146.

This is a c. !tique of teaching machines and programs from
tne standpoint of the broader aims of education.

B. SPECIFIC TRAINING SYSTEMS

Allan, M.D. "Learning Perceptual Skills: The Sargeant System of
Recognition Training," Occup. Psychol., vol. 32, 1958,
pp. 245-252.

The Sargeant system of aircraft recognition training is
described. This system showed significant improvement over con-
ventional training in an evaluation.

Brown, George H., Zaynor, Wesley C., Bernstein, Alvin J., and
Shoemaker, Harry A. Development and Evaluation of an Improved
Field Radio Repair Course, Technical Report 58, Human
Resources Research Office, September 1959,

- A revised course for Field Radio Repairmen was constructed.
The new course differed from the 51d in the following ways:
(1) emphiasis on recognition and correction of the most common
troubles in the most frequently repaired items of equipment;
(2) emphasis on a systematic troubleshooting procedure; and
(3) use of Tunctional Context Training. GCraduates of the revised
course were superior in tests of troubleshooting, test equipment,
repair skills, and achievement tests. The two groups were equal
in Alinement, Manuals, and Schematics tests.

Bullock, Donaid H. "Comments on Oakes' 'Use of Teaching Machines
as a Study Aid in an Introductory Psychology Course!,"
Psychol. Rep., vol. 8, no., 1, February 1961, p. 96.

Three criticisms are made of Cakes' study, which showed no
positive results when using a teaching machine. The criticisms
are related to the error rate of the program and the form and
content of the criterion test.

Cassel, Russell N,, and Ullom, William L. "A Preliminarcy Evalua-
tion of Programmed Instruction With Students of High Ability,"
Psychol. Rep., vol. 10, no. 1, February 1962, pp. 223-228.

Ninth and twelfth grade students of high ability learned
computer mathematics using a teaching machire. A very signifi-
cant amount of learning took place, as measured by gains on a
criterion test. Attitudes of students toward the technique
were favorable.
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Coulson, John E., Estavan, Donald P., Melaragno, Ralph J., and .
Silberman, Harry F. "Effects of Branching in a Computer Con- -
trolled Autoinstructional Device," J. Appl. Psychol., vol. 46, -
no. 6, December 1962, pp. 389-392. ‘

Two groups of 15 subjects each received instruction in logic
from a computer-controlled self-instructional device. One group
received a fixed sequence of 233 items. In the other group each
subject received a different number and sequence of items, depend-
ing on errors and self-estimates of progress. Achievement was ;
significantly higher for the branching group than for the fixed- b
sequence group. Training time did not differ significantly. :

Coulson, John E., and Silberman, Harry F. "Effects of Three
Variables in a Teaching Machine," J. Educ. Psychol., vol. S1,
no. 3, June 1960, pp. 135-144.

The following variables were studied in a simulated teach-
ing machine: (1) student response mode-constructed vs. multiple-
choice, (2) size of steps, and (3) sequencing (branching). A
multiple-choice and a constructed respcnse criterion test were
used. Subjects who took the program learned as compared with a
control group that did not. Multiple-choice response mode took
less time than the constructed response mode, but there was no
difference in achievement. Small steps required more time but
also yielded higher test scores than did large steps on the con-
structed response criterion test. Branching required less time,
but results on the criterion test were not significant. Branch-
ing and mode of response gave a significant interaction on the
constructed response criterion.

Della-Piana, Gabriel. "An Experimental Evaluation of Programmed
Learning," J. Educ. Res., vol. 55, no. 9, June-July 1962,
pp. 495-501.

Four learner response variations of a linear program were
used: (1) standard linear program, constructed response, students
repeated missed items for up to three trials; (2) same program,
initial letters of correct response given in red; (3) same program,
complete response included in program in red, student required
to copy it; (4) same program, but each student had a proctor who
said "right" if answer was correct, and "wrong, try again" if
answer was incorrect., There were no significant differences in
achievement, but treatments (2) and (3) required significantly
less time.

Easley, J.A., Jr., Gelder, H.M., and Golden, W.M. A PLATO Program .
for Instruction and Data Collection in Mathematieal Problem :
Solving, Report R-185, Coordinated Science Laboratory, Uni- :
versity of Illinois, Urbana, January 1964,

A computer program for generating and checking geometric
proofs is described. The program is intended for use in teaching
the development of geometric proofs in a computer-based teaching
machine (PLATO).
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Eigen, Lewis D, "A Comparison of Three Modes of Presenting a Pro-
grammed Instruction Sequence," J. Educ. Res., vol. 55, no. 9,
June-July 1962, pp. 453-460.

Subjects took a 65-frame program on differences between num-
bers and numerals by one of three modes of presentation: machine,
horizontal text, or vertical text. There were no significant
differences in achievement or time.

Engstrom, John, and Whittaker, James 0. "Improving College Students'
Spelling Through Automated Teaching,' Psychol. Rep., vol. 12,
no. 1, February 1963, pp. 125-126.

Sixty college students were randomly divided into two groups
on a spelling test. The experimental group used a teaching
machine and a spelling program covering the words used in the
pretest. The contrcl group studied these words visually for the
same amount of time. Both groups showed improvement, but the
machine group showed more than the study group, and its reten-
tion after a month was higher.

Evans, James L., Glaser, Robert, and Homme, Lloyd E. "An Investi-
gation of 'Teaching Machine' Variables Using Learning Pro-
grams in Symbolic Logic," J. Educ. Res., vol. 55, no. 9,
June-July 1962, pp. 433-452.

Programs in symbolic logic were presented to six groups.
Group 1 used systematic program, constructed response, review
card, and Group 2 used systematic program, constructed response,
no review card. The remaining groups used a less systematic pro-
gram: Group 3 wrote responses to items; Group 4 composed answers,
but received immediate knowledge of results on items requiring
more than one response; for Group 5 the correct answer was shown,
but no written response was required; and Group 6 used multiple-
choice response. Subjects not required to make a written response
completed a program in 65% of the time of those responding overtly.
Achievement was not affected by mode of responding. Systematic
programs using the Ruleg system produced equal proficiency in less
time than less systematic programs,

Ferster, Charles B., and Sapon, Stanley M. "An Application of
Recent Developments in Psychology to the Teaching of Ger-
man," Harvard Educ. Rev., vol. xxviii, no, 1, Winter 1958,
Pp. 58-69.

A self-instructional program in German is described. Twenty-
eight students volunteered to take the program and six finished
it. Those who completed the program attained a mean achievement
score of 88.3% in an average time of 47.5 hours.

Follettie, Joseph F. Development and Evaluation of a Program of
Ingtruction in Basie Land Navigation, Technical Report 70,
Human Resources Research Office, May 1961.

e Am e s

s e et




o~ T e

P NNER

70.

71.

73.

74.

Training Systems

'he performance requirement for land navigation was deter-
mined, and a 12-hour training program was developed. Seventy-
five percent of pairs of subjects tested at night passed the
proficiency test. Results of day testing were consistent with
the night evaluation.

Goffard, S. James. An Experimental Evaluation of a Basic Education
Program in the Army, Technical Report 28, Human Resources
Research Office, April 1956.

Three types of prebasic training were compared: instruction
in reading, writing, and arithmetic; an extra period of basic
training; and a combination of the two. Criteria were scores on
a performance test of military proficiency, scores on a written
test of military proficiency, evidence of troublesomeness during
basic training, and attitude measures. The special training made
an almost negligible contribution to the potential military use-
fulness of marginally literate men at the end of basic training.

Goffard, S. James, Heimstra, Norman W., Beecroft, Robert S., and
Openshaw, Joseph W. Basic Electronice for Minimally Quali-
fied Men: An Experimental Evaluation of a Method of Presen-
tation, Technical Report 61, Human Resources Research Office,
February 1960.

The functional context principle was used experimentally to
teach basic electronics and compared with the existing method for
teaching Army personnel. Over all, the results slightly favored
the experimental course. However, at middle and low aptitude
levels, functional context training was clearly the more effec-
tive method.

Goldstein, Leo S., and Gotkin, Lassar G. "A Review of Research:
Teaching Machines vs. Programed Textbooks as Presentation
Modes,'" J. Programed Instruection, vol. 1, no. 1, 1962,
pp. 29-36.

This article is a review of eight studies comparing teaching
machines and programed texts. No significant differences in
achievement are reported, although the time saved using programed
textbooks was significant in five studies.

Goodwin, W. Richard. "The System Development Corporation and
System Training,' Amer. Psychologist, vol. 12, no. 8,
August 1957, pp. 524-528.

A general description is provided of the System Training
Program for air defense systems, which was prepared by the System
Development Corporation.

Hammes, John A., Kelly, Henry E., McFann, Howard H., and Ward,
Joseph S. TRAINFIRE II: A New Course in Basic Technique of
Fire and Squad Tactics, Technical Report 41, Human Resources
Research Office, July 1957.
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This report describes TRAINFIRE 1I, a method for conducting
squad training. Rifle squads trained by this method are superior
in proficiency and use less ammunition than conventionally
trained squads.

Hatch, Richard S. An Evaluation of the Effectiveness of a Self-
Tutoring Approach Applied to Pilot Training, WADC Technical
Report 59-320, Wright Air Development Center, Wright-
Patterson AFB, Ohio, July 1959.

A teaching machine was used to teach instrument flying infor-
mation. The machine was simply installed in the crew lounge of
one of two matched groups. No device was available to the other

group. The experimental group improved when retested, while the
others did not.

Hitchcock, Lloyd, Jr. Experimental Comparison of Two Basic
Electronics Courses for Fire Control Technicians, Technical
Report 60, Human Resources Research Office, February 1960,

Students who had a 12-week basic electronics course followed
by training on the M33 antiaircraft system were compared with
those who had six weeks of basic electronics followed by training
on the M33. There was no significant difference between the
groups in ability to repair the M33, to learn other electronics
systems, and to grow in the field.

Hitchcock, Lloyd, Jr., Mager, Robert F., and Whipple, James E.
Development and Evaluation of an Experimental Program of
Instruction for Fire Control Technicians, Technical
Report 46, Human Resources Research Office, May 1958.

A new course in maintenance of the M33 fire control system
was developed and compared with the existing course. The new
course resulted in increased proficiency in less time. Changes
in the new course were based on nbservations of deficiencies of
recent school graduates. Major changes were (1) an initial block
of training in system operation, (2) a final block on system
maintenance, (3) provision of copies of course objectives to the
students, (4) omission or postponement of much of the basic elec-
tronics, and (5) an emphasis on system analysis at the block
diagram level.

Hough, John B. "An Analysis of the Efficiency and Effectiveness
of Selected Aspects of Machine Instruction," J. Edue. Res.,.
vol. 55, no. 9, June-July 1962, pp. 467-471.

A teaching machine and conventional instruction were com-
pared in a college course. They were equally effective, but the
teaching machine took less time. None of the three response
modes--constructed, selected, or a combination of the two--was
more effective than another.
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Hughes, J.L., and McNamara, W.J. "A Comparative Study of Pro-
gramed and Conventional Instruction in “ndustry," J. Appl.
Pgychol., vol. 45, no. 4, August 1961, pp. 225-231.

Programed texts covering the first 15 hours of a l6-week
course on computer servicing were prepared. An experimental group
using the programs made higher achi»vement test scores in less
time than the control group, which was taught by lecture
and discussion.

Jacobs, T.0. A Progvam of Leadcrship Instruction for Junior
Officere, Technical Report 84, Human Resources Research
Office, June 1963,

Based on previous researcii, a 16-hour course in leadership
was developed and its acceptsbility determined.

Kopstein, Felix F., and Cave, Richard T. Preliminary Cost Com-
parison of Technical Training by Conventional and Programmed
Learning Methods, Technica) Documentary Report MRL-TDR-
62-79, Bel.aviora! Sciences Laboratory, Aeromedical Division,
Wright-Patterson AF3, Ohio, July 1962.

Three methods ot estimating the costs of the prototype auto-
mated course in Comuunications Electronics Principles at Keesler
AFB were compared with estimated costs of current conventional

courses. The cos*s of autcmated instruction compare favorably with

the costs uf the conventional course and tend to diminish as the
number of students trained increases, while conventional costs
remain ccnstant.

Kopstein, Felix F., Cave, Richard T., and Zachert, Virginia. Pre-

luminary Evaluation of a Prototype Automated Technical Train-

ing Course, Technical Documentary Report MRL-TDR-62-78,
Behavioral Sciences Laboratory, Aeromedical Division, Wright-
Patterson AFB, Ohio, July 1962,

Using intrinsic programs on the Autotutor Mark I, the exper-
imental group received all instruction in electronics normally
taught by lecture and discussion; the control group received
regular instruction. The experimental group learned adequately
from the experimental program.

MacCaslin, Eugene F., Woodruff, Arnold B., and Baker, Robert A.
An Improved Advanced Individual Training Program for Armor,
Technical Report 59, liluman Resources Research Office,
December 1959.

A completely revised course for Armor Advanced Individual
Training was developed and compared with the existing course.
The new course used job and task descriptions to develop curricu-
lum and picture texts. Certain principles of learning and admin-
istrative procedures were used. The new course was 25% shorter
and yielded a somewhat higher level of proficiency than the
former course,

23
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Mager, Robert F. Current Practices in Electronice Training in
Industry, Research Memorandum, HumRRO Division No. 5 (Air
Defense), Fort Bliss, Tex., May 1960.

A survey was made of the training conducted by 10 industrial
firms in the field of electronics. A "model course" is described.

McDonald, Frederick J., and Allen, Dwight W. "An Investigation
of Presentation, Response, and Correction Factors in Pro-
grammed Instruction," J. Educ. Res., vol. 55, no. 9, June-
July 1962, pp. 502-507.

Five program variations were studied: (1) Information and
example presented, and response worked at each step--response
corrected immediately with an explanation; (2) explanation of
correct response omitted; (3) example omitted; (u4) only infor-
mation and example presented; and (5) only information presented.
No significant differences in achievement were found.

McFann, Howard H., Hammes, John A., and Taylor, John E. TRAIN-
FIRE I: A New Course in Basic Rifle Markemanship, Technical
Report 22, Human Resources Research Office, October 1955.

An experimental course in rifle marksmanship was developed.
The new course required 16 fewer hours of training time and 3u
fewer rounds of ammunition than the conventional course and
resulted in improved proficiency in detecting and hitting targets.

Olson, Howard C., and Baerman, Donald J. The Effect of Fuel
Conservation Training on M-48 Tank Gasoline Consumption,
Staff Memorandum, HumRRO Division No. 2 (Armor), Fort Knox,
Ky., September 1955,

A one-hour course in fuel economy resulted in a 6% reduction
in gasoline consumption in an armor unit during a march.

Pickering, Edward J. An Experimental Investigation of Doppler
Training, Technical Bulletin 59-29, U.S. Naval Personnel
Research Field Activity, San Diego, November 1959.

A review of previous research on Doppler training is pre-
sented. A study of training irdicited that although training
increases proficiency, more might be accomplished by selecting
trainees for their Doppler ability than by training poor judges
of Doppler.

Reed, Jerry E., and Hayman, John L., Jr. "An Experiment lavolv-
ing Use of Emglish 2600, An Automated Instruction Text,"
J. Educ. Res., vol. 55, no. 9, June-July 1962, pp. 476-484.

English 7600, a programed text, was compared with conventional
instruction. Learning was substantial for all students; there
was no significant difference between groups. English 2600 was
more effective, however, for the better students than for the
poorer students.
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Ripple, Richard E. ‘"Comparison of the Effectiveness of a Pro-
gramed Text With Three Other Methods of Presentation,'
Psychol. Rep., vol. 12, no. 1, February 1957, pp. 227-237.

Subjects were assigned to one of four groups: the group
that (1) used a standard programed text, (2) read material in
text form, (3) listened to a lecture based on the programed
material, or (4) used the program without reinforcing feedback.
Immediate learning and retention after 10 deys were measured.

It was concluded that active involvement contributed to increased
learning, reinforcement did not contribute to increased learning,
retention was not improved, and individual differences were

not reduced,

r,;ﬁyf&.gfm, D g e

Rocklyn, Eugene H., Moren, Richard I., and Zinovieff, Andre.
Development and Evaluation of Training Methods for the Rapid
acquisition of Language Skills, Research Report 9, Human
Resources Research Office, January 1962.

The feasibility of using machines to teach enough of a
foreign language to permit soldiers to obtain tactical informa-
tion from newly captured prisoners of war was considered. Tape
recorded lessons, arranged to maximize learning efficiency with-
out using human instructors, were developed and evaluated with
favorable results.

Roe, Arnold. "Automated Teaching Methods Using Linear Prograams,"
J. Appl. Psychol., vol. 46, no. 3, June 1962, pp. 198-201.

Various automu.>d procedures and lectures were compared,
using elementary probability as content. Automated procedures
inclucded (1) multipie-choice teaching machines, (2) free-
response teaching machines in individual booths, (3) free-
response teaching machines in a classroom, (4) programed texts
requiring over. responses and providing corre.t answers, and
(5) programed texts requiring no overt responses. Lectures
included a "programed" lecturer and a standard lecturer. There
were no significant differerces between any of the programed
text, programed machine, or programed lecturer methods, but all
programed methods were superior to the standard lecturer.

Roe, Arnold. "A Comparison of Branching Methods for Programmed
Learning," J. Educ. Res., vol. S5, no. 9, June-July 1962,
pp- 407-4le.

Seven branching and sequencing methods were cumpared:
(1) linear; (2) forward--mater.al was skipped if known;
(3) backward--material repeated if not learned; (4) same as 3,
but branched to new items; (5) pretest forward--tock criteriorn
test before and after forward branching program; (6) random
sequence; and (7) forward branching in textbock rather than using
a card file as in the other methods. The randoe sequence
resulted in poorer performance on the '2s! than the other methods.
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95.

96.

97.

There were differences between the branching procedures, but the
branching procedures were not superior to linear sequencing.

Rulon, Phillip J., and Brooks, W. Douglas. A Comparison of Two
Methods of Teaching Typeuwriting, NAVTRADEVCEN Technical
Report 294-1, U.S, Naval Training Device Center, Port
Washington, N.Y., January 1960.

The standard Navy method of teaching typing and the Robins
Method were compared. There was no significant difference in
the results from the two methods.

Shoemaker, Harry A. '"The Functional Context Method of Instruc-
tion," IRE Transactions on Education, vol. E-3, no. 2,
June 1966, pp. 52-57.

This is a critique of conventional instruction ard a descrip-
tion of the functional context method of instruction. The func-
tional context method is characterized by (1) establishment at
the beginning of a maintenance-related meaningful context,

(2) organization of the other topics so that the relevance of each
to the primary context can be demcnstrated to the student at the
time it is taught, and (3) a whole-to-part sequenc: of topics.

Shriver, Edgar L. DJetermining Training Requiremerts for Elec-
tronic System Maintenance: Development and Test of a New
Method of Skill and Knowledge Analystis, Technical Report 63,
Human Resources Research Office, June 1960.

New methods of task and skill analysis were applied tc a
course in the operation and maintenance of an antiaircraft fire
control system. The new course was 12 weeks long as compared with
the standard course of 30 weeks. There was no significant dif-
ference in proficiency between the two groups.

Shriver, Edgar L., Fink, C. Dennis, and Trexler, Robert C. FORE-
CAST Systems Aralystis and Training Methods for Electronics
Mainterance Training, Research Repo.st 13, Human Resources
Research Uffice, May 1964,

The research presented in this report was directed primarily
toward troubleshooting electronic weapon systems. Its principal
tirdings bear upon three interconnected problems: (1) Jeveloping
training content hased upon a cue-response paradigm: (2) develop-
irg training and iob methods and aids, such as mock-ups, substitute
cr clseleote equiprent, and blech diagrams f{or troubhleshcoting:

{#) rlanning and maneging personnel, with speci:l reference to
transition training from oid te rew weapen systems. FResults of the
studles made suggest that tralining based on FORECAST methods of
anglysis produces =men zapalle ©f effectively pericrring the ot
with less tralning time than needed for traditional Instructien

in electronice malldengnie.,
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Shriver, Edgar L., Sivy, John, and Rosenquist, Henry 5. MOON-
LIGHT IV: Training the Rifle Squad in Night Technique of
Fire, Technical Report 17, Human Resources Research Office,
May 195S.

Squads were trained in new experimental methods for achiev-
ing adequately controlled fire urder low illumination conditions.
Squads so instructed were two or three times as effective as
those that had not been so trained.

Smith, LTC Norman H. "The Teaching of Elementary Statistics by
the Conventional Classroom Method Versus the Method of Pro-
grammed Instruction," J. Edue. Res., vol. 55, no. 9,
June-July 1962, pp. 417-420.

A comparison was made between conventional and scrambled-
book learning in statistics. There was no significant dif-
ference in achievement, but the scrambled book took less time.

Thomas, Francis H. Low Altitude Aerial Obgervation: An Experi-
mental Courge of Instruction, Technical Report 80, Human
Resources Research Office, October 1962.

Four aerial observation skills were identified and five
experiments were conducted to develop methods for teaching these
skills. An experimental course was developed and compared with
the conventional training program. Performance as a result of tLhe
experimental training improved abcut 40% in visual search tech-
niques, speed of recognition, and geographir orientation. The
experimental students with 32 hours of trainirg matched the per-
formance of experienced cbservers who had 117 hours of training
and practical experience on a simulated combat test.

Wendt, Paul R., and Rust, Grosvenor. ''Pictorial! and Performance
Frames in Branching Prograzmed Instruction,' J. Educ. Res.,
vol. 55, no. 9, June-Juiy 1962, pp. 430-432,

Freshmen learnirg to use a university library were taught
with programed irnstruction and lectures improved by the program-
ing process. Pictorial frames and performance frames {requiring
the stuZent to perform various tasks during the program) were
validated by performance of various tasks in the library. Students
using pictorial frames were better at the ,01 level, and those
using performance frames were better at the .02 level.

Whitlock, Gerald H., Copeland, Lewis C., and Craig, Albert M.
"Programming Versus Independent Study in learning Ele-
mentary Statistics," Psuciol. Kep., vol. 12, no. 1,
February 1963, pp. 171-174.

In a preliminary study, achievement in elemcntary statistics
of ai experimental group of 10 stulents whe used 3 programed
text was superiocr to a group of ejua. site who attended regular
classes. In comparing seven students wha use! prograre!l materials
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with 12 who used independent study, there was no signifi-
cant difference.

103. Woolman, Myron. On-Site Training of Guided Migsile Operators,

Technical Report 64, Human Resources Research Office,
August 1960,

A system for training guided missile operators in the
operational context was developed and evaluated. The system

resulted in improved proficiency and was considered acceptable
for field use.
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PRESENTATION OF KNOWLEDGE

A. FILMS

Ash, P. '"The Relative Effectiveness of Massed Versus Spaced
Film Presentation,” J. Fduc. Psychol., vol. 41, 1950,
pp. 19-30.

Two four-reel series of instructional films were presented
to undergraduate psychology students in three spacing patterns:
four reels in an hour, two reels in each of two 30-minute periods,
and one reel in each of four 15-minute periods. Two three-reel
series of films were shown to Navy recruits in two spacing pat-
terns: three reels in one 45-minute period, and one recl in each
of three l15-minute pericds. The differences in test scores for
the spacing variable were not significant. Differences between
the film groups and the control groups were highly significant,
indicating the films had taught. Ratings of interesv were not
correlated with test sccres.

A§h, Philip, and Carlton, Bruce J. 'The Value of Note-Taking
During Film Learning," Brit. J. Educ. Psychol., vol. 23,
1953, pp. 121-125.

Three methods were used with two films. The methods were
(1) viewing the film cnly, (2) taking notes during the film,
and (3) taking notes during the film followed by review or tte
notes. Taking notes during relatively fast-moving films
lecreas<d learning.

Ash, Philip, and Jaspen, Nathan. The Effects and Interactions
of Rate of Development, Repetition, Participation oul Room
Illwrination on Learming From a Rear-Projected Film, Tei.-
nical Report SPECDEVCEN 2¢9-7-39 Special Devices Center,
Port Washingtoa, N.Y., October 1953 (Contractor: Pennsyl-
vania State College).

The fcllowing variables were studieu in connection with
teaching assemdly of a tG-mm breech block: (1) rate c¢f develop-
ment, (2) film vepetition, (3) participation in practice during
film, and {(4) room illuminaticn. Conclusions were (") a slow
rate of development is mcre helpful to learning than a fast rate,
(2) repetiticn cf a film increases learning up to a point,

(2) participation in practice during the film increases learn-
ing provided the development is sufficlently slow to permit
practice without missing important parts of the film, (&) repeti-
tion is more helpful with slow films, and (5) a high level
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of illumination is likely to be detrimental to learning only if

many students are seated at extreme angles to, or distances from,
the screen.

Ash, Philip, and Jaspen, Nathan. Optimem Physical Viewing Con-
ditions for a Rear Projection Daylight Sereen, Technical
Report SPECDEVCEN 269-7-37, Special Devices Center, Port

Washington, N.Y., October 1953 (Contractor: Pennsylvania
State College).

The effect of distance and viewing angle from a rear pro-
jection cabinet was studied, using the assembly of the 40-um
breech block as a learning task. In skill learnirg involving
practice along with a film, performance in daylight is better
within 30° of the center line and within 12 screen widths of
the screen.

Bentley, Ralph R. "An Experimental Evaluation of the Relative
Effectiveness of Certain Audio-Visual Aids in Vocational
Agriculture," J. Exp, Educ., vol. XVII, March 1949,
pp. 373-381.

Films vs. instructor-teaching were compared in three agri-
cultural projects: Home Garden, Swine Production, and Pasture
Production. Tests of information and application were used as
criteria, both as immediate posttests and as retention tests.
The only significant difference was in favor of the film group
on the information test of the Home Garden Project.

Carpenter, C.R. Lngistics of Sound Motion Pictures for Military
Training, Human Engineering Report SPECDEVCEN 269-7-31,
Special Devices Center, Port Washington, N.Y., September
1952 (Contractor: rennsylvania State College).

Findings and impiications of research on training films
prior to 1952 are reviewed in this report. Conclusions are
(1) make sure that a film is the best way to present the train-
ing information; (2} decide on objectives, audience, and opera-
tional use; (3) eveluate the usefulness of the film befcre
release; (4) train producticn teams in instructional film
methodology; (5) evaluate films in use under normal conditions;
and (6) conduct an operational analysis of motion picture require-
ment. in military instruction.

Carpenter, C.R. Instructional Film Research Repcrts (Rapid Mass
Learning), Human Engineering Report SPFCDEVCEN 269-7-36,
Special Devices Center, Port Washington, N.Y., January 1953
{Contractor: Pennsylvania State College).

Thirty-four reportc and their implications were compiled
from research of the Instructional Film Resrarch Program cof
Pennsylvania State College. Topics include theory and practice,
film research tools, motor skill training, film utilizaticn,
attitudes and emotions, and film production.
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Carpenter, C.R., and Greenhill, L.P. Imstructional Film Research
Feports (Rapid Mass Learning), Volume II, Human Engineering
Report NAVTRADEVCEN 269-7-61, U.S. Naval Training Device
Center, Port Washington, N.Y., June 1956 (Contractor:
Pennsylvania State University).

This report summarizes and compiles research reports deai-
ing with the planning, production, and use of films. Informa-
tion is presented that will be of value to curriculum planners,
film planners and producers, instructors, students, and
research workers.

Cogswell, John F. Effects of a Stereoscopic Sound Motion Picture
on the Learning of a Perceptual-Motor Task, Human Engineer- ~
ing Report SPECLEVCEN 269-7-32, Special Devices Center, ‘
Port Washington, N.Y., September 1952 (Contractor: Pennsyl-
vania State College).

Subjects were taught to assemble the breech block of the
40-mm antiaircraft gun. The experimental group saw a three-
dimensional stereoscopic film, while the control group learned
via a two-dimensional film. The groups were similar in both
time and accuracy of assembly. It is concluded that for tasks
not making heavy demands on binocular cues to depth perception,
three-dimensional films are not a requirement.

Deutschmann, Paul J., Barrow, Lionel C., Jr., and McMillan,
Anita. "'The Efficiency of Different Modes of Communica-
tion," AV Comminication Rev., vol. 10, no. 3, May-June 1962,
pp. 176-178.

Efficiency is defined as the difference between the amount
of relevant and irrelevant information a student has learned.
The efficiency of the following were compared in teaching
strength of materials: (1) laboratory, (2) laboratory and film,
(3) film, and (4) television reproduction of film. Television
and film were the most efficient.

Dworkin, Solomon, and Holden, Alan. '"An Experimental Evaluation
of Sound Filmstrips vs, Classroom Lectures," J. Soc. Motion
Pict. TV Engrs., vol, 68, June 1959, pp. 383-385.

A comparison was made of the effectiveness of lectures and
sound filmstrips for presenting information on the bonding of
atoms. There was no significant difference.

Freeman, John, and Neidt, Charles 0. '"Effect of Familiar Back-
ground Music Upon Film Learning," J. Educ. Res., vol. 53,
no. 3, November 1959, pp. 91-96.

This study compared the effect of familiar and unfamiliar
background music on learning from an instructional film. There
was nc significant difference in amount learned from a film when
familiarity of music background was varied.
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Grosslight, J.H., and McIntyre, Charles J. Exploratory Studies
in the Use of Pictures and Sound for Teaching Foreign Lan-
guage Vocabulary, Technical Report SPECDEVCEN 269-7-53,
Special Devices Center, Port Washington, N.Y., August 1955
(Contractor: Pennsylvania State University).

This series of studies concerned the use of pictures and
sound to teach foreign languages. Conclusions are that pictures
of an object or an act are an aid to learning to write foreign
words; the pictures need not be in motion; pronunciation of the
words by the narrator or learner seems to inhibit learning to
write foreign words; and films are a convenient method for repet-
itive presentation of new words.

Heidgerken, Loretta E. '"An Experimental Study To Measure the
Contribution of Motion Pictures and Slide-Films to Learning
Certain Units in the Course Introduction to Nursing Arts,"
J. Exp. Edue., vol. XVII, no. 2, December 1948, pp. 261-293.

A comparison was made between motion pictures and slide-
films, using both or neither in teaching introductory nursing
students. There were no significant differences between
the groups.

Hurst, Paul M., Jr. Relative Effectiveness of Verbal Introduc-
tions to Kinescope Recordings and Training Films, Technical
Report SPECDEVCEN 269-7-42, Special Devices Center, Port
Washington, N.Y., May 1955 (Contractor: Pennsylvania
State University).

This s*tudy found that students learned about the same amount
from a film whether they were tould they were watching kinescope
or a film. Apparently the nov~lty of kinescopes no longer stim-
ulates trainees to greater learning.

Instructional Film Research Progrem. A Bibliography of Pro-
duction, Utilization and Research on Instructional Films,
Technical Report SPECDEVCEN 269-7-40, Special Devices
Center, Port Washington, N.Y., November 1953 (Contractor:
Pennsylvania State University).

This comprehensive, unannotated bibliography of titles
(listed by author) covers the production, utilization, and
research of instructional films to early 1952.

Johnson, Donovan A. "An Experimental Study of the Effectiveness
of Films and Filmstrips in Teaching Geometry," J. Exp.
Edue., vol, XVII, March 1949, pp. 363-372.

Live instructors, films alone, filmstrips alone, and films
and filmstrips combined were compared for effectiveness in
teaching geometry. No consistent differences emerged in favor
of any treatment.
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Ketcham, Carl H., and Heath, Robert W, 'Teaching Effectiveness
of Sound With Pictures That Do Not Embody the Material Being
Taught ," AV Communication Rev., vol. 10, no. 2, March-

April 1962, pp. 89-93.

A comparison was made ameng (1) sound only, (2) sound plus
images associationally related to sound, (3) sound plus irrele-
vant pictures, and (4) sound plus pictures of geometric forms.
Treatment (2) was superior in achievement, but treatment (1)
conveyed 92% of the information conveyed by treatment (2).

Laner, S. '"The Impact of Visual Aid Displays Showing a Manipula-
tive Task," Quart. J. Exp. Psychol., vol. VI, part 3, 1954,
pp. 95-106.

A motion picture film and a filmstrip composed of line draw-
ings were compared for effectiveness in teaching a manual task.
No significant differences were found.

Laner, S. "Some Factors Influencing the Effectiveness of an
Instructional Film," Brit. J. Psychol., vol. 46, 1955,
pp. 280-292,

A comparison of training by film vs. printed text and dia-
grams was made. The content was the trigger mechanism of the
Bren gun. Subjects were asked to draw a sketch of the mechanism,
explain how it operates, and assemble a model. There were no
significant differences in effectiveness. Therefore, it is con-
cluded that a highly realistic pictorial portrayal contributed
little to instructional effectiveness.

Lange, Carl J., Rittenhouse, Carl H., and Atkinson, Richard C.
Films and Group Discussions as a Means of Training Leaders,
Technical Report 27, Human Resources Research Office,
March 1956,

Films to provide a basis for discussion of leadership prob-
lems were developed. Compared with graduates of existing leader-
ship programs, graduates of the film discussion showed greater
improvement in the quality of their solutions to leadership
problems and were better able to judge who the top leaders in
their class were. Reactions of both students and instructors
were favorable.

Lathrop, C.W., Jr., Norford, C.A., and Greenhill, L.P. 'The
Contributions of Film Introductions and Film Summaries to
Learning From Instructional Films," J. Educ. Psychol.,
vol. 44, 1953, pp. 343-353.

Three films were selected that were judged to have especially
good introductions and summaries. The effect of the summaries
and introductions was evaluated and it was found that they had
only a minor effect. One introduction had a negative effect.
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Mercer, John. The Relationship of Optical Effects and Film
Literacy to Learning From Ingtructional Filme, Human
Engineering Report SPECDEVCEN 269-7-34, Special Devices
Center, Port Washington, N.Y., November 1952 (Contractor:
Pennsylvania State College).

The effect on training of special optical effects, such as
fades, dissolves, and wipes, was studied. Results showed that
(1) optical effects 4id not aid factual learning, (2) film view-
ers did not attach any special meaning to specific optical effects,
(3) other cues in both picture and sound track were the deciding
factors in interpreting optical effects to indicate transitions,
and (4) producers varied in their use of optical effects.

Nelson, H.E., and VanderMeer, A.W. "The Relative Effectiveness
of Several Different Sound Tracks Used on an Animated Film
on Elementary Meteorology," Speech Monogr., vol. 20,
1953, pp. 261-267.

The sound track of an existing film was changed to include
three modifications: (1) increasing the number of personal pro-
nouns, using active rather than passive voice, shortening sen-
tences, employing verbal transitions and simpler words;

(2) increasing the number of definitions, analogies, explanations,
and repetitions; and (3) reducing the number of words and details,
simplifying the language, and directing attention to the video
element of the film. The commentary variations did not signifi-
cantly affect learning. Students hearing the "best" sound track
without seeing the film answered 80% of the test questions
answered by those who heard this sound track and saw the film.

Nelson, H.E., and VanderMeer, A.W. The Relative Effectiveness
of Differing Commentaries in an Animated Film on Elementary
Meteorology, Technical Report SPECDEVCEN 269-7-43, Special
Devices Center, Port Washington, N.Y., June 1955,

The sound track of an animeted film was modified by
improving language intelligibility; using more personal pronouns;
shortening sentences; increasing the number of definitions,
explanations, and repetitions of concepts; and by greater use of
the visual element of the film. This was compared with the ori-
ginal sound track and film. Results showed that (1) only small
changes in overall learning resulted, and (2) the sound track
contributed a much larger share to learning than the
visual element.

Northrop, Dean S. Effects on Learming of the Prominence of
Organizational Outlines in Imstructional Films, Human Engi-
neering Report SPECDEVCEN 269-7-33, Special Devices Center,
Port Washington, N.Y., October 1952 (Contractor: Pennsyl-
vania State College).

Three types of films were studied: (1) a discrete item,
that is, a relatively unorganized, film, (2) a film with a
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logical organization, and (3) one with a chronological order
using a story form. 7o each of these films was added a "main
point" outline and a detailed outline. For the discrete item
film, a main point organizational outline aided learning. The
detailed outline did not increase learning significantly. Most
of the increase in learning was attributable to the less intelli-
gent members of the audience.

Rimland, Bernard, McIntyre, Charles J., and Sherk, H. Dennis.
Effectiveness of Several Methods of Repetition of Films,
Technical Report SPECDEVCEN 269-7-45, Special Devices Center,
Port Washington, N.Y., May 1955 (Contractor: Pennsylvania
State University).

Several methods of repeating film demonstrations of a knot-
tying task were compared. More learning occurred when a single
demonstration was repeated than when an equivalent number of
different demonstrations was given. A motor skill learned from
one point of view can be performed best when the viewpoint dur-
ing performance is the same. In this relatively simple task,
practice between repetitions of the film did not improve learning.

Stein, J.J. The Effect of a Pre-Film Test on Learming From an
Educational Sound Motion Picture, Human Engineering Report
SPECDEVCEN 269-7-35, Special Devices Center, Port Washington,
N.Y., November 1952 (Contractor: Pemnsylvania State College).

A study was conducted of the effect various forms of pretests
have on learning from an educational sound motion picture.
Variables were (1) knowledge of results--none, partial, and
complete; (2) type of questions--identical or comparable to the
posttest; and (3) order of questions--the same as the content in
the film or random order. The study was replicated on two films.
The pre-film test that had identical, ordered items with complete
knowledge of results was followed immediately by the film and
resulted in more learning and retention than showing the film
once or twice in immediate succession. Both low and high apti-
tude groups benefited from the pre-film test.

VanderMeer, A.W., and Cogswell, John. Instructional Effect of
the Film "How to Operate the Army 16mm Sound Projector Set,"
Human Engineering Report SPECDEVCEN 269-7-29, Special
Devices Center, Port Washington, N.Y., September 1952
(Contractor: Pennsylvania State College).

The purpose of this study was to determine the effect an
instructional film would have on teaching a complex set of skills.
A film to teach men to operate a JAN projector yielded posttrain-
ing scores on a performance test of 62% to 92%, an increase of
37% to 62% over pre-film scores. More learning resulted when
subjects were told exactly what they were to learn. Presenting
the film twice produced greater learning than showing it once.
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Weiss, Walter, and Fine, Bernard J. "Stimulus Familiarization as
a Factor in Ideational Learning," J. Edue. Psychol., vol. 47,
1956, pp. 118-124.

Three groups were used: (1) Group Cl was exposed only once
to a film strip on the U.N., (2) Group C2 saw the film strip
twice, and (3) Group E saw the film strip once, but before that
took part in a familiarization procedure in which the subjects
learned to associate the names of the six main organs of the U.N,
with pictures taken from the film strip. The E group was superior
to the C1 group in learning from the film strip, but did nnt
differ reliably from the C2 group. Thus familiarization train-
ing appears to be as advantageous as a second viewing of the
film strip.

Zuckerman, John V., "Commentary Variations in Instructional Films:
Their Effect on Learning Perceptual-Motor Tasks," J. Com-
munication, vol. 2, no. 2, 1952, pp. 53-57.

A variety of commentaries was prepared for brief iastruc-
tional films describing how to tie knots. Verbal descriptions
assisted the learmers, but a very detailed description pre-
sented in a short time period reduced learning somewhat.
Direct imperative statements and second person statements were
more effective than third person passive statements. No data
are presented.

B. TELEVISION

Benschoter, Reba Patterson, and Charles, Don C. "Retention of
Classroom and Television Learning," J. Appl. Psychol.,
vol. 41, no. 4, 1957, pp. 253-256.

Subjects who had taken part in a study of TV learning in
1953 were tested in 1956 for long-term retention. There were
no significant differences in retention between groups who
learned originally by TV, classroom sessions, TV in a studio,
and kinescope.

Buckler, William E. "A College English Teacher Looks at Tele-
vision: Composition," J. Edue. Soctol., vol. 31, 1958,
Pp. 346-352,

Conventional teaching in college composition, involving
the writing and grading of themes, was compared with partial
instruction by TV. There was no difference in test scores
between the two groups.

Carpenter, C.R., and Greenhill, L.P. An Investigation of Closed-
Circuit Television for Teaching Untversity Courses, Project
Number 1, Instructional Television Research, Instructional
Film Research Program, Pennsylvania State University,

July 1955.
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students taking two different psychology coursec arnd the lec:iure-
demonstration part of general chemistry. Television was accept- :
able to students; their attitudes toward it were mainly neutral '
or slightly negative. Administrators accept TV, but experienced
instructors do not prefer TV over accustomed teaching procedures.
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An exploratory study of clased-circuit TV in a university !
is reported. As measured by tests, there were no Aifferences £
between regular instruction and TV instruction in learning by b
1

g

Carpenter, C.R., and Greenhill, L.P. An Investigation of Closei-
Circutt Televieion for Teaching University Courses, Project
Number 2, Instructional Television Research, Pennsylvania
State University, July 1955.

This is a report of a major study of the application of
instructional television. Chapters are on effectiveness, appro-
priateness, acceptability and feasibility.
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Cobin, Martin T., and Clevenger, Theodore, Jr. "Television
Instruction, Course Content, and Teaching Experience Level:
An Experimental Study in the Basic Course in Oral In‘er-
pretation,' Speech Monogr., vol. 28, 1961, pp. 16-20.

A comparison was made between presentation by Tv and instruc-
tion by graduate students witn varying teaching experiencs. The
TV group was approximately equal in achievement to the total group
taught by graduate students, but quite superior to the group
taught by inexperienced graduate students.

Dreher, Robert E., and Beatty, Walcott H. Projact Xumber Ome:
An Erperimental Study of College Instruction Using Broadcast
Television, Instructional Television Research, San Francisco
State College, April 1958.

Four courses were presented to three difrerent college
groups: (1) students taking the course 25 normally given on
campus, (2) students viewing the course by TV at home, and
(3) students viewing the course by TV on campus. Therc¢ were no
significant differences in achievement between the groups. Stv-
dents preferred regular campus classes. Noncollege groups vho
completed the courses atitained a satisfactory level ot achievement.
A number of practical problems in using TV are discussed.

kvans, Richard 1., Roney, H. Burr, and McAdams, Walter J. 'An
Evaluation of the Effectiveness of Instruction and Audience
Reaction to Programming on an Educational Television Station,"
J. Appl. Psychol., vol. 39, no. 4, 1955, pp. 277-279,

The achievement of students znrolleZ in elementary psychology
instruction sections, some taught by celevision and some without,
was compared. No significant diflerences were found.

Irwin, John V., and Aronsca, Arnold E. ieievision Teaching: A
Comparison of the Effectiveress of a Live Conventionmal
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Lecture Versus a Highly Visualized Film Presentation in
Television Teaching at the College Level as Measured by an
Objective Verbal Examination and by a Film Examinationm,
Research Bulletin No. 11, University of Wisconsin Television
Laboratory, Madison, December 1958.

The purpose of this study was to compare the effectiveness
of live lecture and highly visualized film presentation as eval-
uated by a true-false examination and a highly visualized film
test. With film testing, film teaching was superior; with verbal
testing, verbal teaching was superio». Having the class present
in a studio or the monitor room 4id not affect the results.

Kanner, Joseph H., Runyon, Richard P., and Desiderato, Otello.
Television in Arvmy Training: Evaluatior of Television in
Army Basic Training, Technical Report 14, Human Resources
Research Office, Nouember 1954,

Television and kinescope presentation of 14 hours of instruc-
tion in Army basic trainirg were compared with regular instruc-
tion. Television instruction was at least as effective in
learning and retention as regular instruction and was more effec-
tive than regular instruction for low aptitude men. Kinescope
instruction was as effective as regular instruction. When
kinescopes were used for review following initial instruction,
test scores after the review were higher than after initial
instruction. The test scores of low aptitude trainees after one
review approached those of high aptitude groups following
initial instruction.

Klapper, Hope Lynin. "Does Lack of Contact With the Lecturer
Handicap Televised Instruction?" J. Educ. Soctiol., vol. 31,
1958, pp. 353-359.

In some sections of a social science survey course the TV
lecturer also taught discussion groups. Lack of perscnal contact
did not affect the amount learned. The lecturers cbjected to
being required to conduct discussions immediately afte. the
TV lectures.

Lepore, Albert R., and Wilson, Jack D. Project Mumber No: An
Erperimental Study of College Instruction Ysing Broadeast
Television, Instructional Television Research, San
Franciscc State College, Fall 1958.

Six academic areas were presented in three ways: (1) con-
ventional on campus, (2) TV on campus, and (3) TV at home. There
vere no significant differences in achievement, but students
preferred conventional instruction on campus. Ctconomic analysis
indicates that it is econcmically feasible to offer lecture-
discussion courses if 950 students are available. More expensive
courses become feasible if a minimum of lu40 students are avail-
able. Cost is reduced for subsequent semesters after initial
costs have been met.
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McGrane, J.F., and Baron, Merton L. '"A Comparison of Learning
Resulting From Motion-Picture Projector and From Closed-
Circuit TV Presentations," J. Soc. Motion Pict. TV Engrs,
vol. o8, December 1959, pp. 824-827.

A comparison was made between motion picture projection and
clesed-circuit TV in the presentation of three training films.
At low projector noise levels, the projector was superior. At
intermediate noise levels, there was no significant difference.
At high projector noise levels, TV was superior.

Rock, Robert T., Jr., Duva, James S., and Murray, John E. The
Effectivensss of Television Inmstruction in Training Naval
Air Reservists (Rapid Mass Learming), Technical Report
SPECDEVCEN 476-02-S2, Special Devices Center, Port Wash-
ington, N.Y., April 1951 (Contractor: Fordham University).

Eight topics were taught to officers and eight other topics
to enlisted naval air reservists by TV, kinescope, and live
instructors. TV was found to be generally superior to live
instructors, and about equal to kinescope. Comments of students
about TV and kinescope were generally favorable. A variety of
factors contributing to the success of TV programs are described.

Rock, Robert T., Jr., Duva, James S., and Murray, John E. A
Study of Learming and Retention From Television Inst.uction
Transmitted to Army FPield Pcrce Reservists, Tecanical
Report SPECDEVCEN 476-02-S3, Special Devires Conter, Port
Washington, N.Y., May 1951 (Contractor: Fordham University).

Television was used to present a series of lessons or the
operations of an Army division. Both officers and enlisted
reservists learned from the programs and remembered most of what
they had learned four to six weeks later. The programs were
highly acceptable tc the reservists even after eight weekly
sessions. The amount of gain on test items is positively related
to the degree of explicitness of the program. Superior tech-
niques were narration with meaning-conveying film and drama with
some form of narration.

Rosenstein, Alvin J., and Kanner, Joseph H. ‘'Television and
Army Training: Color vs. Black and White," AV Communica-
tion Rev., vol. 9, nu. 1, Janusry-February 1961, pp. 44-49.

A variety of technical subjects was presented by color or
by black-and-white television. There was no significant dif-
ference in achievement as a result of the treatment.

Siegel, Laurence, and Macomber, F.G. 'Comparative Effectiveness
of Televised and Large Classes and of Sas)l Sections,"
v. Edue. Pen- l., vol. 48, 1957, pp. 371-382.

In several courses, comparisons were nade between large
classes, small classes, and closed~circuit TV. Generally, here
vere no significant differences in achievewent.
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Williams, D.C., Paul, J., and Ogilvie, J.C. 'Mass Media,
Learning, and Retention," Can. J. Psychol., vol. 11, no. 3,
1957, pp. 157-163.

A lecture was presented either by television, radio, read-
ing, or lecturing to each of four groups. Subjects were tested
immediately and again eight months later. Differences were
significant--television was most effective, followed by radio,
reading, and lecture, in that order. Eight months later, the
only change was that the lecture group was second in .ffectiveness.

C. TRAINING AIDS AND DEVICES

Aukes, Lewis E.,, and Simon, George B. The Relative Effectiveress
of an Air Force Training Device Used Intact Versus With
Isolated Parts, Research Report AFPTRC TN-57-77, Maintenance
Labcratory, Air Force Personnel and Trainirg Research
Center, Air Research and Development Command, Lowry AFB,
Colo., June 1957.

This study compared the amount of learning from using a
complete device, isolated parts of the device, and no device. Tt
was concluded that "(1l) In teaching a system of at least molerate
complexity to relatively unskilled students, a device that pro-
vides a visual map of the system flow and component relationships
significantly increases the amount of learning. (2) ¥When a
series of conditions or subsystems is involved, a device which
eliminates irrelevant materials for each condition or, in effect,
presents only that information relevant to each condition is
more effective than an over-all device which presents all the
information at all times.”

Denenberg, Victcr H. The Training Effecttvensss of the Treck and
Suspension Trainer, Device Z9-FA-61, Information Report,
HumRRO Division No. 2 (Arwor), Fort Knox, Ky., January 1934,

The Track amd Suspension Trainer, Device 29-FA-61, was
evaluated. Trainees learned as much from this device as from
the actual tank.

Murnin, J.A., VanderMeer, A.K., and Vris, T. Comparison of
Training Media: Trainee Nanipulation and Observat ‘om of
Punctioning Electrical Systems Vereus Trainee Drawing of
Scheruttie Electrioal Systeme, Technical Report SPECDEVCEN
209-7-101, Special Devices Center, Port Washington, N.Y.,
June 1954 (Contractor: Pennsylvania State University).

A comparison was made between 2 wiring board and a plastic
covered diagram of the board. There was no <ignificant dif-
ference betusen them as a method for teaching students to use
peters. Neither device teiped students learn to solve
electrical protlees,
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Silverman, Robert E. "The Comparative Effectiveness of
Animated and Static Transparencies," J. Appl. Peychol.,
vol. 43, no. 1, February 1959, pp. 16-20.

Static and animated tiansparencies were compared with
regard to teaching the nomenclature and functions of weapons.
On written tests of nomenclature and functions there was no
difference., On a performance test, however, the animated trans-
parencies led to superior per: ormance,

Swanson, Robert A. The F.lative Effectivences of Trainingy Aids
Designed for Use in Mobile Trainimg Detachments, Technical
Report AFPTRC TR 54-1, Training Aids Research Laboratory,
Air Force Personnel and Training Research Center, Air
Research and Development Command, Chanute AFB, Ill.,

March 1954.

The effectiveness of variocus training aids used in conjunc-
tion with lectures was evaluated by measuring how much the men
learned from the instruction. The aids studied were operating
mock-ups, nonoperating mock-ups, cutaway mock-ups, animated
panels, charts, anc symbolic diagrams. There Jere no appreci-
able differenc:s in effectiveness among the aids employed.

Swanson, Robert A., and Aukes, Lewis E. Evrluation of Training
Devices for B-47 Fuel, liydraulic and Rudder Fower Conirol
Systems, Research Report AFPTRC TMN-56-2, Training Aids
Research Laboratory, Air Force Personnel and Training
Research Center, Air Research and Development Command,
Chanute AFB, I11., January 1956.

In combination with lectures, the following devices were
compared: animated panels, charts, cutaways, nonoperating train-

ers, operating trainers, and symbolic diagrams. Using a multiple-

choice test as a criterion, no differences were found in
immediate or delayed retention,

Torkelson, G.M. The Comparative Effectivenegs o a Mockup,
Cutaway, and Projected Charts in Teaching Nomerclature an:
Functio= of the 40mm Antiaircraft Weapon and the Mark i3
Tupe Torpede, Technical Report SPECDEVCEN 269-7-1u0, Special
Devices Center, Port Xashington, N.Y., March 1954 (Con-
tractor: Pennsylvania State University).

The etfectiveness of training was compared when using mock-
ups, cutawdys, and transparencies tor instruction on the M¥ark 13
Type torpede and the 40-mm antiaircraft gun., There swere no sipg-
niticart differences in training cltectiveness hetween
the devives,

Vriz, Thomas. A Coegparisan of Priveiples Trainirg and Seoffic
Training Uzing Scveral Tupee of Tmining Jevieces, Technical
Report SPECDEVCEN 269-7-102, Special Devices Center, Port
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Waskington, N.Y., July 1955 (Contractor: Pennsylvania
State Uni.ersity).

Principles vs. specific training was used in cornection with
various training devices to teach operation of the sound motion
picture projector. For teaching a complex motor skill it was
found that (1) a three-dimensional model and the actual equipment
were equally effective and each is better ithan a two-dimensional
aid; (2) when the task must be perfcrmed on other related equip-
ment, it is better to teach principles than specifics; and
(3) yrinciples training and specific training were equally effec-
tive methods of instruction when two-dimensional aids were used.

D. TAPE RECORDINGS

Newman, Slater E., and Highland Richard W. The Effectivences
of Four Instructiomal Methods at Different Stages of a
Courge, Research Renor: TN-56-68, Training Aids Research
Laberatory, Air Force Personnel and Training Research
Center, Chanute AFB, 111., June i956.

Four methods of presenting a 2l-hour course in radio over a
4-day period were compared. These were (1) live instructor reted
above average in ability, (2) tape reccrdings and workbcok,

(3) chapters in a notebook, and (4) tape recordings and slides.
No overall differences wera found. The mass media were as effec-
tive as the instructor for the first two-thirds of the course,
while the instructor method was superior for the last third of
the course.

Popham, W, James. 'Tape Recorded Lectures in the College Class-
room," AV Commnication Rev., vol. 9, no. 2, March-
April 1961, pp. 109-118.

A course in research methods was taught by two methods:
(1) standard : :cture-discussion and (2) taped lectures followed
by a brief discuss.ion conducted by the instructor. There was
no significant differ-nce in achievement.

Popham, W. James. '"Tape Recorded Lectures in the College
Classroom--11," AV Communication Rev., vol. 10, no. 2,
March-April 1962, pp. 94-101.

Conventional instruction using the lecture and discussion
method was compared with tape recorded lectures combined with
student-led discussions. There was ne significant difference
in achievement.

E. CONTENT ORGANIZERS

Ausubel, David P. 'The Use of Advance Organizers in the Learn-
ing and Retention of Meaninuful Verbal Material," J. Fduc.
Psychol., vol. 51, no. 5, October 1960, pp. 267-272,

This study tested the effect of initial learning of general
subsuming concepts as an aid in learning more detailed information.
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Two passages on steel were compared. Cne had a preliminary sec-
tion describing the general concepts; the other had a historical
intrcduction. The former treatment led to significant improve-
ment in achievement.

Ausubel, David P., and Fitzgerald, Donald. '"Organizer, General
Background, and Antecedent Learning Variables in Sequential
Verbal Learning," J. Edue. Psychol., vol. 53, no. 6,
December 1962, pp. 243-249.

The effects of an advance organizer, prior learning, and
general background knowledge on the learning of material on
endocrinology was studied. The organizer enhanced the learning
of material for subjects with low verbal ability. Knowledge of
endocrinology, as well as knowledge of a first passage, enhanced
later learning.

Christensen, C.M., and Stordahl, K.E. '"The Effect of Organiza-
tional Aids on Comprehension and Retention,”" J. Educ.
Psychol., vol. 46, February 1955, pp. 65-74.

Two passages were selected for study from Air Force corre-
spondence courses. All possible combinations of the following
were studied: (1) outline at beginning of the passage, (2) sum-
mary at beginning of passage, (3) summary at end of passage,
(4) vuderlining main points, (5) headings in statement form,
and (5) headings in question form. No significant differences
were found.

Goss, Albert E. '"Acquisition and Use of Conceptual Schemes,' in
Verbal Learning and Verbal Behavior, Charles N. Cofer (ed.),
McGraw-Hill Book Company, Inc., New York, 1961, pp. 42-69.

A framework is provided for analyses and experimentation on
conceptual schemes. A conceptual scheme is one or more sets of
categories, or two or more variables that stand in an ordinal,
functional, or classificatory relationship to each other. His-
tory, definition, and use of c¢onceptual schemes are described,

Klare, George R., Mabry, James E., and Gustafson, Levarl M,
"The Relationship of Patterning (Underlining) to Immediate
Retention and to Acceptability of Technical Material,"

J. Appl. Psychol., vo.. 39, n>, 1, 1955, pp. 40-42.

This study compared the effects of underlined and nonunder-
lined material. Underlining selected words, even though subjects
are given no explanation for its rationale, may result in some-
what greater immediate retention for more able subjects. Less
able subjects may be hindered unless they are told what it
means. Patterning appears to have little effect on reading
speed or the acceptsbility of material.
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Postman, Leo. 'Learned Principles of Organization in Memory,"
Pgychol. Monogr., vol. 68, no. 3, (whole no. 374), 1954,
pp. 1-24.

A series of studies is described demonstrating that learrned
rules of organization can systematically influence both amount
and quality of retention. The effectiveness of this training
increases with retention interval.

Wulff, J. Jepson, and Stolurow, Lawrence M. 'The Role of Class-
Descriptive Cues in Paired-Associates Learning," J. Exp.
Psychol., vol. 53, no. 3, 1957, pp. 199-206.

Two training procedures were developed, one that would
facilitate combinations of implicit responses to class and item
cues, and one that would not. The former procedure resulted in
a reliably higher level of performance.

F. WRITTEN MATERIALS

Dale, E,, and Chall, J.S. ''Developing Readable Materials,' in
The Fifty-fifth Yearbook of the National Soctiety for the

Study of Education, Part JI: Adult Reading, N.B. Henry (ed.),

National Society for the Study of Education, Chicago, 1956,
pPp. 218-250.

This critical review of the problem of developing readable
material includes subtopics as, some problems in communications,
how and what adults read, readability formulas, use and inter-
pretation of readability formulas, clear writing for all readers,
finding and writing simple reading materials, and some suggestions
for writers.

Klare, George R., Mabry, James E., and Gustafson, Levarl M. The
Relationship of Verbal Communication Variables to Immediate
and Delayed Retention and to Acceptability of Technical
Training Materials, Research Bulletin AFPTRC TR-54-103
Training Aids Research Laboratory, Air Force Personnel and
Training Research Center, Air Research and Development
Command, Chanute AFB, 111., December 1954 (Contractor:
University of Illinois).

Technical study guides were modified to introduce variations
in readability, use of personal words, and extent of underlining.
Patterning did not affect the results. Increased readability, as
measured by Flesch and Dale-Chall formulas, produced an increase
in immediate retention, reading speed, and judgments of the
material as interesting. Use of personal words did not make the
guide more interesting.,

Rubenstein, Herbert, and Aborn, Murray. 'Learning, Prediction,
and Readability," J. Appl. Psychol., vol. 42, no. 1,
February 1958, pp. 28-32.
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One group of subjects memorized as much as possible of 30
passages of English in set periods of study. Another group pre-
dicted each successive word from a knowledge of all preceding
context. Readability scores were computed for each passage by
the Flesch and Dale-Chall formulas. Correlations with amount
learned were Flesch, .61; Dale-Chall, ,75; and prediction, .73.

Schaefer, Halmuth H. "E.A. Poe as a Reinforcer,'" Psychol. Rep.,
vel, 8, no. 3, June 1961, p. 398.

Three hundred and fifty German words were used to replace
redundant words in three of Edgar Allan Poe's stories. Three
college students read the stories. It was found that they could
translate simple German sentences and could translate 60% of the
words out of context.

G. (CLASSROOM ARRANGEMENTS

Churchill, Ruth, and John, Paula. '"Conservation of Teaching
Time Through the Use of Lecture Classes and Student
Assistants," J. Eduec. Psychol., vol. 49, no. 6, 1958,
Pp. 324-327.

A comparison was made between teaching mathematics in small
sections and teaching by large lecture class combined with a
laboratory. There was no significant difference in achievement.

Eglash, Albert. "A Group-Discussion Method of Teaching Psychology,"

J. Educ. Psychol., vol. 45, no. 5, May 1954, pp. 257-267.

An instructor taught one elementary psychology class by
group discussion, the other by lecture. Achievement of course
content was not significantly different. Morale of the lecture
class was higher than that of the discussion class.

Feldhusen, John F. '"The Effects of Small and Large Group
Instruction on Learning of Subject Matter, Attitudes, and
Interests," J. Psychol., vol. 55, Second Half, April 1963,
pp. 357-362.

A comparison was made between a group of 22 students
selected from a large class of 72 students in educational psy-
chology and a matched group of 22 students enrolled in a class
of 28 students. There were no significant differences in
achievement, interest in teaching, and evaluation of the course
and teacher. Scores on the Minnesota Teacher Attitude Inventory
were higher for the small-class group.

Guetzkow, Harold, Kelly, E. Lowell, and McKeachie, W.J. "An
Experimental Comparison of Recitation, Discussion, and
Tutorial Methods in College Teaching,'" J. Educ. Psychol.,
vol. 45, no. 4, April 1954, pp. 193-207.

The following methods were used to teach introductory psy-
chology: Recitation-Drill, Group-Discussion, and Tutorial-Study.
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Eight sections were taught by each method. There were no dif-
ferences of a practical nature between the groups.

Haigh, Gerard V., and Schmidt, Warren. "The Learning of Subject
Matter in Teacher-Centered and Group-Centered Classes," J,
Educ. Psychol., vol. 47, 1956, pp. 295-301.

A comparison was made between group-centered and teacher-
centered methods in a psychology course. There was no significant
difference between the methods in learning the subject matter.

Jenkins, Russell L., "An Appraisal of Teacher-Counselor-Adviser
Teaching," J. Exp. Edue., vol. 23, June 1955, pp. 369-373.

In the teaching of communication skills, the lecture method
was compared to a method called Teacher-Counselor-Adviser method.
There were no significant differences.

Marr, John N., Plath, Dean W., Wakeley, John H., and Wilkins,
Donald M, "The Contribution of the Lecture to College
Teaching," J. Educ. Psychol., vol. 51, no. 5, October 1960,
pPp. 277-289.

Two methods of conducting introductory psychology--one of
four lectures per week and the other of one question-and-answer
period per week--were compared. The lecture method resulted in
superior achievement.

Olson, Kenneth V. "An Experimental Evaluation of a Student-
Centered Method and a Teacher-Centeéred Method of Biological
Science Instruction for General Education of College Stud-

ents," J. Exp. Educ., vol. 27, no. 3, March 1959, pp. 225-230.

A comparison was made between a student-centered and a
teacher-centered method of instruction in biology. For one
quarter, the teacher-centered methcd yielded higher achievement
of facts; all other results were negative.

Parsons, Thomas S. "A Comparison of Instruction by Kinescope,
Correspondence Study, and Customary Classroom Procedures,"
J. Edue. Psychol., vol. 48, 1957, pp. 27-40.

Comparisons were made between groups taught developmental
psychology by kinescope, correspondence study, and customary
classroom techniques. No method was significantly more effective
than another in producing terminal achievement. Correspondence
study was as effective as kinescope instruction, and probably
more effective than classroom instruction.

Rohrer, John H. '"Large and Small Sections in College Classes,"
J. Higher Educ., vol. 28, 1957, pp. 275-279.

The subjects were students in government classes. A com-
parison was made between student achievement in two classes, one
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with 309 students and one with 332 students, and four classes
ranging from 23 to 31 students. There was no significant dif-
ference in learning between the various classes.

Ruja, Harry. "Outcomes of Lecture and Discussion Procedures in
Three College Courses," J. Exp. Edue., vol. 22, June 1954,
pp. 385-394,

Lecture and discussion approaches were compared in two
philosophy courses and one psychology course. In philosophy,
there was no significant difference in learning; in psychology,
more was learned from the lecture approach,

e SENE AR T
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Siegel, Laurence, Adams, James F., and Macomber, F.G. 'Retention
of Subject Matter as a Function of Large Group Instruc-
tional Procedures," J. Edue. Psychol., vol. 51, no. 1,
February 1960, pp. 9-13.

414,‘;‘\:.;‘5} iR
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A comparison was made between various large group teaching
situations and small classes. The situations were:  large
classes with closed circuit television, large classes with direct
contact between student and instructor, and conventional sized
classes taught by graduate student assistants. None of the dif-
ferences between a large group technique and its control group
was significant,

H. MISCELLANEOUS

Adams, Sydney. '"How Good Is a Prescribed Mnemonic Device in
Learning Textbook Content?" J. Educ. Res., vol. 55, no. 6,
March 1952, pp. 267-271.

A prescribed mnemonic device was used by the experimental
group in studying meaningful textbook material, while the control
group studied without the prescribed device. There was no signif-
icant difference in achievement or time necessary to learn.

Beecroft, Robert S. The Effectiveness of Different Training
Methods in School Situations, Staff Memorandum, HumRRO
Division No. 1 (System Operations), Alexandria, Va.,
September 1955.

Objective investigations of the effectiveness of different
training methods in school situations are reviewed. Principal
conclusions are that (1) although some lessons are learned
better under one overall method of presentation than others,
with different subject matter there is no clear evidence of
superiority of one method of presentation; (2) effective instruc-
tion seems to depend largely on factors that are internal to a
lesson rather than being dependent on the method of presentation.
Such factors as repeating points within a lesson, telling students i
specifically what they should learn, and summarizing the princi- ’
pal points are likely to produce effective instruction.
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Beecroft, Robert S., and Anneser, Robert E. ZEffectiveness of
Increased Repetition in Classroom Learming, Staff Memoran-
dum, HumRRO Division No. 1 (System Operations), Alexandria,
Va., July 1957.

The repetition of major points within a lesson in elemen-
tary electricity was found to increase achievement, especially
for low-aptitude students.

Edgerton, Harold A. The Relationship of Method of Instruction
to Trainee Aptitude Patterm, Richardson, Bellows, Henry,
§ Co. Inc., New York, June 1958.

Various subjects were taught in two ways: (1) rote memori-
zation and (2) explanations as to why. For some courses, apti-
tude factor test scores interacted in complex ways with the
method of teaching.

Emmons, William H., and Simon, Charles W, 'The Non-Recall of
Material Presented During Sleep,” Amer. J. Psychol.,
vol. 69, 1956, pp. 76-81.

Subjects monitored by EEG to determine whether they were
asleep were presented a list of words. There was no evidence
of learnirg during sleep.

Follettie, J.F. Effects of Training Response Mode, Test Form,
and Measure on Acquisition of Semi-Ordered Factual Materials,
Research Memorandum, HumRRO Division No. 4 (Infantry), Fort
Benning, Ga., April 1961.

This study compared (1) live and tape-recorded lecture,
(2) read and heard presentation, (3) group and self pacing, and
(4) plain book and scrambled book format. Results suggest no
significant difference between live and tape-recorded lecture,
a significant advantage of read over heard material, and a
significant advantage of the plain book format over the scrambled
book format.

Gagné, Robert M. '"The Effect of Sequence of Presentation of
Similar Items on the Learning of Paired Associates,”
J. Exp. Psychol., vol. 40, no. 1, February 1950, pp. 61-73,

The effect of grouping similar items vs. separation of
similar items by interspersing them among dissimilar items was
studied in paired-associate learning. Despite a relatively high
rate of initial errors, the grouping of similar items resulted
in faster learning.

Harcleroad, Fred. "Theoretical Formulations in Audiovisual Com-
munications," Rev. Educ. Res., vol. 32, no. 2, April 1962,
pp. 119-126.

Research on theoretical formulations in audiovisual com-
munications between 1956 and 1962 is reviewed. Topics include
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(1) social trends affecting audiovisual research; (2) major audio-

visual theoretical concepts: (a) concrete-to-abstract relation-

ship, (b) cafeteria of materials, (c¢) technical theory relating

to equipment, (d) optimum use of materials for individual and

group learning, (e) systems approach and Finn's Law, (f) models :
of the communication process, (g) chang®ng role of the teacher, !
(h) flexibility in design of learning cpaces, and (i) total :
teaching by electronic or mechanical means. ¢

194. Lumsdaine, A.A, '"Experimental Research on Instructional Devices
and Materials," in Training Research and Education, Robert
Glaser (ed.), University ot Pittsburgh Press, Pittsburgh,
1962, pp. 247-294.

Instructional devices and materials that emphasize research
are discussed. Topics considered are instructional devices and
materials, characteristics of experimental research on instruc-
tional media, student response as a factor in instruction, guid-
ance or cueing of overt and implicit responses, other studies of
stimulus factors in instructional media, factors in the content
and organization of instruction, and future research
and development.

[ET O
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195. Ray, Willis E. "Pupil Discovery vs. Direct Instruction," :
J. Exp. Educ., vol. 29, no. 3, March 1961, pp. 271-280. .

A comparison was made of the methods of directed discovery
and direct and detailed instruction in teaching the use of a micro-
meter, Directed discovery and direct and detailed instruction are
equally effective for initial learning and retention after one
week. However, directed discovery was superior in retention
after six weeks and in transfer to new and related situationms.

196. Simon, Charles W., and Emmons, William H. Considerations for
Research in a Sleep-Learning Program, Rand Corporation,
Santa Monica, September 1954.

A review of research on sleep learning. In general, studies
fail to support the hypothesis that learning during sleep
is practical.

197. Simon, Charles W., and Emmons, William H. "Learning During Sieep?"
Psychol. Bull., vol. 52, no. 4, 1955, pp. 328-342.

Ten sleep-learning studies were reviewed, all of which had
weaknesses in experimental design, statistics, methodology, or
criteria of sleep. The conditions of the studies support the
contention that some learning takes place in a special kind of
waking state wherein subjects apparently do not remember later if
they had been awake.

49




......

-

Presentation of Knowledge

198,

50

Webb, Wilse B., and Wallon, Edward J. ""Comprehension by Reading
Versus Hearing," J. Appl. Peychol., vol. 40, no. 4, August
1956, pp. 237-240.

College level subjects of high intelligence were taught
stories from Greek mythology by one of the following four
methods: (1) hearing one time, (2) reading through once,

(3) reading and studying, and (4) hearing and reading simultane-
ously. Metheds (1) and (Z) were equally effective; methods (23)
and (4) were equally effective and superior to the other

two methods.
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A. KNOWLEDGE OF RESULTS

Bryan, Glenn L., Rigney, Joseph W., and Van Horn, Charles. 4An
Evaluation of Three Types of Information for Supplementing
Knowledge of Results in a Training Technique, Technical
Report No. 19, Electronics Personnel Research, University
of Southern California, Los Angeles, April 1957.

A multiple-choice test, with answers and explanations pro-
vided, was used as a training aid. Three types of explanations
were compared: (1) those that gave the trainee the correct
definition or description of the chosen alternative, (2) those
that provided the principal reason why the chosen alternative
was keyed as correct o: incorrect, and (3) those that pointed
out the probable operational consequences of the course of
action represented by the alternative. The various types were
shown to be equally effective.

Chansky, Norman M. '"Learning: A Function of Schedule and Type
uof Feedback," Psychol. Rep., vol., 7, nc. 2, October 1960,
p.- 362.

Four types of feedback were compared in a paired-associate
learning task. All combinations of (1) continuous (100%) and
intormittent (50%), and (2) correct answer and right-wrong were
studied. Continuous correct answer gave fewer trials but lowest
recall. Intermittent correct answer was a close cecord in
number of trials, but gave highest recall scores,

Cook, John Oliver, and Spitzer, Morton Edward. "Supplecmentary
Report: Prompting Versus Confirmation in Paired-Associate
Learning," J. Exp. Psychol., vol. 59, no. 4, April 1960,
pPp. 275-276.

The following conditions were compared in paired-associate
learning: (1) prompting--no overt practice, (2?) confirmation--
no overt practice, (3) prompting--overt practice, and
(4) confirmation--overt practice. Condition (1) was best and
(4) worst. Results are interpreted in terms of delay between
stimulus and response.

Craig, Robert (. "Directed Versus Independent Discovery of

Established Relations,'" /. fduc. Fsychol., vol. 47, 1957,
pp. 223-234,
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Each of two groups of college students was given a different
degree of direction during discovery of the basis for resolving
verbal reasoning test items. The group receiving greater direc-
tion learned more relations, rertained more after 31 days, and was
equal to the discovery group in ability to soclve new prcblems.

Della-Piana, Gabriel M. '"Searching Orientation and Concept
Learning," J. Educ. Psychol., vol. 48, 1957, pp. 245-253,

Two variations of knowledge of results were studied in a
concept learning task. The first variation, presumed to reduce
searching behavior, was to give the correct concept whenever a
subject made an error. The second variation, presumed to
increase searching behavior, was to tell the subject he was
wrong and to try again. The second group gave significantly
more definitions of concepts.

Gilbert, Arthur C.F. '"Effect of Immediacy of Knowledge of
Correctness of Response Upon Learning," J. Educ. Psychol.,
vol. 47, 1956, pp. 415-423.

The use of the SRA self-scorer, which gives automatic
knowledge of results by revealing a red dot when an answer is
correct, was compared with meaningful explanation of answers to
questions. On an achievement test, meaningful explanation was
superior. On a test covering the concepts of the most difficult
items of the achievement test, there was no difference.

Hirsch, Richard S. The Effects of Knowledge of Test Results on
Learning of Meaningful Material, Human Engineering
Report SPECDEVCEN 269-7-30, Special Devices Center, Port
Washington, N.Y., September 1952 (Contractor: Pennsyl-
vania State College).

Five methods of providing knowledge of test results (includ-
ing providing no knowledge) following a training film were
compared. Results show the desirability of providing an answer
to test questions in meaningful terms rather than simply provid-
ing the number of the correct alternative. Repeating the fil=
aided retention.

Krumbolt:, John D., and Bonawit:z, Rurbara. "The Effect of
Receiving the Confirming Response in Context in Programmed
Material," /. Eluc. Res., vol. 55, ro. 9, June-July 1962,
pp. 472475,

A prograr of 141 frames was prepared to teach prcopective
teachers how to write valid classroom tests. The "isclation"
approach invelved presenting the Jesired response as a single
worl or phrase. The "context" approach was tc present the
desired response as a complete thought, typically by inserting
the Jesired re.ponse in a repetition of the appropriate part
of terminclogy. The con%ext group was superior in applicatien
ot principles.
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Melaragno, Ralph J. "Effect of Negative Reinforcement in an
Automated Teaching Setting,'" Psychol. Rep., vol. 7, no. 2,
October 1960, pp. 381-384.

Three groups were used in this study: (1) one had an all-
positive reinforcement teaching sequence, (?) one had a spaced-
negative reinforcement teaching sequence, and (3) one had a
massed-negative reinforcement sequence. As measured by a post-
tes-, there was no difference between (1) and (2), while both
were superior to (3).

Pressey, S.L. 'Development and Appraisal of Devices Providing
Immediate Automatic Scoring of Objective Tests, and Con-
comitant Self-Instruction," J. Psychol., vol. 29, 1950,
pp. 417-447.

Studies of the use of a punchboard to tes: and provide
Viowledge of results are described. Punchboards were used as
an integral part of regular course work; for superior students
they were used in an acceleration seminar, credit by examination,
and a self-instructional laboratory. It is concluded that the
punchboard with self-instructional tests'is a simple way to
comtine into one process the taking of a test, its scoring,
informing students of their errors, and guidance in finding the
right answers. Substantial gains were realized when the tests
were used in college coursss as an integral part of instruction.
Cther simple devices, such as a chemo-card, are described.

Schutz, Richard E., and Whittemore, Robert G., Jr. "Procedures
for Civing Immcdiate Reinforcement in Programmed Instruc-
tion," J. Exp. Anal. Behav., vol. S5, no. 4, 1962, pp. 541-542,

Several procedures involving special inks or chemicals for
providing immediate knowledge of results are described. The
techniques are currently available, considered economically
feasible, and administratively practical.

Standlee, Llovd S., and Popham, W. James. "Quizzes' Contribution
to Learning,” J. Fduc. Psychol., vol. 51, no. 6, December
1960, pp. 322-325.

The fcllowing conditicons were compared: (1) weekly quizzes
graded by a teacher, (?) weekly quiz:tes graded by a student,
(1) an instructer reading and answering quiz gquestions aloud,
and (%) no gquizzes. The use of qui:zzes improved achievement
early in the course, Lut the increase -is lost by the end of
the r~ourse.

Noiff, Peter C., Van Loo, Joscph A., and Burnstein, David D,
Target Detection: Siwdy T, Fartigl Fotmt-ut af Targete
aa ‘ollentive Feinforvement Un Sroupy Targe! v ection Train-
irz, Research Memorandum, HumRRO Division No. 2 {Armor),
Fort Knox, Ky., August 1967, -
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Point-out of the location cf targets was considered rein-
forcement. A percentage schedule required that a certain per-
centage of the group give a correct response on a given trial.
Percents were 80, 60, and 40. A cumulative ratio schedule was
used, in which reinforcement was administered each time the cumu-
lative total correct reached 14, 11, or 8. None of the groups

receiving partial point-out performed as well as a previous group
that had been given 100% point-out.

B. PRINCIPLES

Di Vesta, Francis J., and Blake, Kathryn. '"The Effects of
Instructional 'Sets' on Learning and Transfer," Amer. J.
Psychol., vol. 72, 1959, pp. 57-67.

Subjects were asked to give numbers from 1 to 9 in response
to words.

The following treatments were compared: (1) instruc-
tions to search for a principle, (2) instructions not to search
for a principle, and (3) random reinforcement. Groups told to
search for a principle showed superior learning.

Forgus, Ronald H., and Schwartz, Rudolph J. "Efficient Retention
and Transfer as Affected by Learning Method,'" J. Psychol.,
vol. 43, First Half, January 1957, pp. 135-139.

Three groups learned a new alphabet. Group M simply
memorized the alphabet list, Group O received an explanation of
the principle underlying the new alphabet, and Group P discovered

the principle for themselves. Learning by principle was superior
on both recall and transfer to rote learning.

Haslerud, G.M., and Meyers, Shirley. ''The Transfer Value of
Given and Individually Derived Principles," J. Educ.
Psychol., vol. 49, no. 6, December 1958, pp. 293-298.

Each subject translated a common four-word sentence into
20 different codes. The rule for translating was given for
haif of the problems; for the other half, the subjects were
required to derive the rule from examples. Subjects did sig-
nificantly better in initial learning when the rule was given,
One week later on a transfer test, the subjects did significantly
better on problems in which the rule had been individually derive

Kersh, Bert Y. "The Adequacy of 'Meaning' as an Explanation for
the Superiority of Learning by Independent Discovery,"
J. Educ. Psychol., vol. 49, no. 5, 1958, pp. 282-292,

Subjects learned a mathematical task under one of three
treatments: (1) no help, (2) direct reference, and (3) rule
given. Acquisition, and recall and transfer tests were given.
It is concluded that the advantage of learning by discovery over
direct teaching of rules is not explained in terms of increased
"meaningfulness." It 1is suggested that the effect is in terms
of increased motivation .o continue practicing the task.
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C. RESPONSE MODE

Goldbeck, Robert A., and Campbell, Vincent N., "The Effects of
Response Mode and Response Difficulty on Programed Learning,"
J. Educ. Psychol., vol. 53, no. 3, June 196Z, pp. 110-118,

Two experiments in junior high school classes compared overt,
covert, and reading response modes. In Experiment I, 63 subjects
completed a program of independent facts at one of three levels
of difficulty. An analysis of covariance cf test scores showed
an interaction between response mode and difficulty, the overt
group performing below the other groups at the low difficulty
level and above the other groups at the intermediate difficulty
level. In Experiment II, 62 subjects completed a continuous
discourse program on light. The three response modes plus a
fourth option mode were used in a simple randorized design.

The reading group had higher scores than the other groups on

both immediate and 10-week retention tests, but the difference was
significant only on the 10-week test. In both experiments the
reading groups learned most per time spent.

Krumboltz, John D., and Weisman, Ronald G. "The Effect nf Overt
Versus Covert Responding to Programed Instruction on Immed-
iate and Delayed Retention," J. Zdue. Psyechol., vol. 53,
no. 2, April 1962, pp. 89-92.

Subjects were assigned to one of four groups that either
(1) wrote each response vequired by a program, (2) "mentally
composed" each response, (3) read a program with the bianks
filled in, or (4) wrote answers to a completely different
program (control). The three experimental groups did not differ
in immediate retention, but after two weeks, the written response
group was significantly higher than the other two. The control
group was significantly lower on both tests.

Lambert, Philip, Miller, Donaid M., and Wiley, David E. "Experi-
mental Folklore and Experimentation: The Study of Programmed
Learning in the Wauwatosa Public Schools," J. Educ. Res.,
vol. 55, no. 9, June-July 1962, pp. 485-494,

Ninth grade students worked a programed unit in matnematic:
without help. Intelligence was significantly related to achieve-
ment, but there was no difference of consequence attributable to
overt vs. covert response mode., The covert mode took less time.

Stolurow, L.M., and Walker, C.C. "A Comparison of Overt and Covert
Response in Programmed Learning," J. Educ. Res., vol. 55,
no. 9, June-July 1962, pp. 421-429,

One group worked through a standard programed text writing
the answers. The other thought the answers. There was no dif-
ference of statistical =significance in achievement, but the second
response group took less time,
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220. Wolff, Peter C., and Van Loo, Joseph. Target Detection: Study 3,

The Relative Usefulness of Active Participation and Verbal
Description Techniques in Target Detection Training, Research

Memorandum, HumRRQ Division No. 2 (Armor), Fort Knox, Ky.,
July 1962,

Verbal description of tank targets, use of a response box,
and a combination of ‘®he two were compared. Active participation
with the response box improved performance in a training program
using stationary targets and in a transfer situation using moving
targets. Participation increased the number of false detections.
Verbal descriptions hindered target detection, but also suggested
a reduction in number of false detections. Transfer from station-
ary to moving targets occurred, but was not very pronounced.

D. SEQUENCE OF MATERIALS V

221. Evans, James L., Homme, Lloyd, and Glaser, Robert. "The Ruleg

System for the Construction of Programmed Verbal Learning

Sequences," J. Educ. Res., vol. 55, no. 9, June-July 1962,
pp. 513-518.

A description is presented of the Ruleg System of preparing
linear programs and its application to program construction.
222, Hickey, Albert E., and Newton, John M. The Logical Basis of Teach-
ing: I. The Effect of Subconcept Sequence on Learning,
ENTELEK Incorporated, Newburyport, Mass., January 1964,

In a program on the concept of the Gross National Product,
12 versions were prepared to study (1) the order of the sub-
concepts, (2) the position of the subconcepts in the program,
and (3) the directionality of the program with respect to defini-
tions. Sequence of the variables did not affect the error rate.
Time required to complete the program was less when the overall
program, and each part of the program, began with a statement of
the principle to be learned, and then proceeded tc more rudimen-
tary definitions. Time required to complete the program was less
when the two subconcepts were learned together, instead of being
separated by basic definitions. Transfer test scores ware lower

when learning of both subconcepts was remote from learning of
the major concept.

223, Holland, James G., and Porter, Douglas. 'The Influence of Repe-

tition of Incorrectly Answered Items in a Teaching-Machine
Program," J, Exp. Anal. Behav., vol. 4, 1961, pp. 305-307.

One group reneated missed items in a program until each was
correctly answerec while a second group did not repeat missed
items. Learning was superior for the first group. Retention
was influenced by the difficulty of the items, the easier items
being retained more than difficult items,
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Roe, K. Vlachouli, Case, H.W., and Roe, A. '"Scrambled Versus
Ordered Sequence in Autoinstructional Programs,' .J. Educ.
Psychol., vol. 53, no. 2, April 1962, pp. 101-104,

A 71-item program on elementary probability was given in
scrambled sequence to one group, and in properly ordered
sequence to another, Sequence;giffeqﬁnces had no significant
eflect on time required few ledrning, error, score during lear: -
ing, criterion test Score, or time required during criterion test.

Rotberg, Iris C., and Woolman, Myron. '"Verbal Paired-Associate
Learning as a Function of Grouping Similar Stimuli or

Responses," J. Exp. Psychol., vol. 65, no. 1, January 1963,
pp. 47-51.

Verbal paired-associate learning was measured when similar
or dissimilar responses and stimuli were grouped. The results
indicated that learning was better when groups of stimuli were

composed of similar items than when they were composed of dis-
similar ones.

Rothkopf, Ernst Z. "Automated Teaching Devices and a Comparison
of Two Variations of the Method of Adjusted Learning,"
Psychol. Rep., vol. 8, no. 1, February 1961, pp. 163-169.

Two plans for using the method of adjusted learning are
described. Using paired associates, the following plans are
compared: (1) An item answered correctly is withdrawn from item
storage; practice continues until all items have been answered
correctly, then the machine repeats the cycle a predetermined
number of times. (2) An item is removed whenever it has been
answered correctly an appropriate number of times. There was no
significant difference in learning between the two plans. It is
expected that the first plan will require a less expensive device.

Senter, R.J., Nieberg, A., Abma, J.S., and Morgan, R.L. 4n
Evaluation of Branching and Motivational Phrases in a
Serambled Book, Technical Documentary Report No. 63-122,
Behavioral Sciences Laboratory, 6570th Aerospacc Medical
Research Laboratories, Wright-Patterson AFB, Ohio,
November 1963 (Contractor: University of Cincinnati).

Three versions of a scrambled text were evaluated. The
versions were (1) unmodified, (2) changed by deletion of moti-
vational phrases, and (3) straight line having neither moti-
vational phrases nor branching. Results showed no significant
differences in amount learned or in study time.

E. MEANINGFULNESS

Dowling, Robert M., and Braun, Harry W. "Retention and Meaning-
fulness of Material," J. Exp., Psychol., vol. 54, no. 3,
1957, pp. 213-217.
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Subjects learned lists celected to be of high, medium, and
low meaningfulness. Rate of original learning was found to be
positively related to meaningfulness. Retention was measured
after one and seven days. As measured by aided recall and
unaided recall, the effects of meaningfulness and retentcion
interval were significant. Neither variable was significant
when measuced by the reconstruction and relearning methods.

Noble, C.E. "The Role of Stimulus Meaning (m) in Serial Verbal
Learning," J. Exp. Psychol., vol. 43, no. 6, June 1952,
pp. 437-446.

A standard serial anticipation method was used in which 72
college students learned three lists of 12 dissyllabic words
differing in average meaningfulness., Verbal learning difficulty
was a decreasing curvilinear function of average meaningfulness.
The introduction of a two-minute rest pause, involving color
naming, at the stage of 7 out of 12 correct resulted in decreased
errors for all lists, the reduction in errors being greatest for
the list of lowest average meaning.

Noble, Clyde E. "An Analysis of Meaning,'" Psychol. Rev., vol. 59,
no. 6, November 1952, pp. 421-430.

Meaning is defined as a relationship between a stimulus and
a response. Meanings are assumed to increase as a simple linear
function of the number of responses to a given stimulus. An
index of stimulus meaning is operationally defined as the mean
frequency of continued written associations made by subjects
within a 60-second time interval. A scale of m values was
developed which had a range from 0,99 to 9,61, and had a mean
intergroup reliability coefficient of .975.

Sarason, Irwin G. "The Effect of Associative Value and Differen-
tial Motivating Instructions on Serial Learning," Amer. J.
Psychol., vol. 70, 1957, pp. 620-623.

The effects of associative value and motivating instructions
on verbal learning were studied. Subjects who learned a list of
80% associative value were superior to those who learned 53% to
27% lists. Experimenter- and subject-centered motivating instruc-
tions led to performance superior to that of a control group. On
a retention test only the variable of associative value was sig-
nificant. There was no interaction between asscciative value and

motivating instructions,

F. DISTRIBUTION OF PRACTICE

Underwood, Benton J. "Studies of Distributed Practice: VIII.
Learning and Retention of Paired Nonsense Syllables as a
Function of Intralist Similarity," J. Exp. Psychol., vol. 45,
no. 3, March 1953, pp. 133-142.
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The variables studied in the learning and rcteution of
pair~d nonsense syllables were (1) intertrial interval--4, 30,
and 60 seconds, and (2) intralist similarity-response and stimu-
lus. Retention was measured after 24 hours. Results were that
(1) there was no influence of intertrial rest on rate of learn- 3
ing, but error frequency was inversely related to intertrial rest
in experiments in which stimulus similarity was varied; (2) dif-
ficulty of learning increased with an increase in stimulus simi-
larity, but was not affected by variation in response similarity, 3
and errors increased with response similarity, but not with stim-
ulus similarity; and (3) neither similarity nor intertrial rest
affected retention.

L5 AR

Underwood, Benton J. "Studies of Distributed Practice: IX. Learn-
ing and Retention of Paired Adjectives as a Function of
Intralist Similarity," J. Ezp. Psychol., vol. 45, no. 3,
March 1953, pp. 143-149,

The variables studied in relation to learning of paired
adjective lists were (1) intertrial interval--4, 30, and 60
seconds, (2) three degrees of stimulus similarity, and (3) three
degrees of respouse similarity. Similarity was varied by changing
the degree of synonymity among sets of words in a list. Results
were that (1) intertrial interval was not related to learning or
retention, (2) variations in response similarity did not influ-
ence rate of learning, but errors increased with similarity,

(3) lists of medium stimulus similarity took the longest to learn,
(4) during learning, errors decreased directly with intertrial
interval, and (5) neither types of similarity produced signifi-
cant effects on retention.
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Underwood, Benton J. '"Studies of Distributed Practice: X. The
Influence of Intralist Similarity on Learning and Reten-
tion of Serial Adjective Lists," J. Exp. Psychol., vol. 45,
no. 4, April 1953, pp. 253-259.

Threa lists of adjectives, which varied in degree of synonym-
ity of clusters within each list, were learned serially by gro.ps
that had rests of 2, 30, and 60 seconds. The lists were learned
to a criterion of one perfect trial, followed by a retention test
after 24 hours. The relative similarity of the lists did not
affect the results. However, learning was faster for the 30-
and 60-second rest groups than for the 2-second rest groups. No
differences in retention were evident. Additional lists of wide
differences in similarity were constructed and wide differences
in rate of learning occurred, favoring the list of low similarity.

Underwood, Benton J. "Studies of Distributed Practice: XI. An
Attempt to Resolve Conflicting Facts on Retention of Serial
Nonsense Lists," J. Zxp. Psychol., vol. 45, no. 5, May 1953,
pp. 355-359.




Practice of Knowledge

236,

237.

238,

239.

60

A previous study by Hovland, which found better retention
after distributed practice than after massed practice, conflicted
with a study by Underwood, which found the reverse. Two experi-
ments were conducted. In Experiment I the rest periods between
trials were 60, 90, and 120 seconds, and the retention interval
was 24 hours. In Experiment 1I, the rest intervals were 2, 60,
and 120 seconds, while the retention interval was 48 hours.
Relearning was by massed practice. Results showed (1) better
learning by distributed practice, but no significant difference
between 60 and 120 seconds, and (2) better retention following
massed practice, but little difference between 60 and 120 seconds.

Underwood, Benton J. "Ten Years of Massed Practice on Distributed
Practice," Psychol. Rev., vol. 68, no. 4, July 1961,
pp. 229-247.

Distributed practice effect in learning of verbal lists is
small compared with motor learning. The evidence indicates that
distributed practice enhances learning only when interference
occurs in the response-learning phase. The greater the inter-
ference the shorter the distribution interval required to
facilitate learning.

G. CLASSIFICATIONS

Hake, Harold W., and Eriksen, Charles W. "Effect of Mumber of
Permissible Response Categories on Learning of a Constant
Number of Visual Stimuli," J. #Zxp. Psychol., vol. 50, no. 3,
1955, pp. 161-167.

Subjects were required to learn to apply either two, four,
or eight irrelevant verbal labels to unfamiliar visual patterns.
They were then required to learn a new set of labels for the same
patterns. Success on the transfer task was positively related to
the number of labels on the trancsfer task, but not to the number
of labels on the initial task.

Helson, Ravenna Mathews, and Cover, Anne. "“'Specificity-Generality
of Classificatory Categories as a Variable in Recall,”
Percept. Mot. Skille, vol. 6, 1956, pp. 233-236.

Subjects classified names of famous persons into either a
specific or a general category. Each specific category was a
subcategory of one of the general categories. After an interval
of other activity, the subjects attempted to recall the names.
Those using specific categories recalled significantly more
names with fewer errors than those using general categories.

Mathews, Ravenna. "Recall as a Function of Number of Classifica-

tory Categories,"” J. Exp. Psychol., vol. 47, no. 4, 1954,
pp. 241-247,
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The subjects classified names of famous people into c¢wo,
three, or six categories. The more categories used, the more
names subjects recalled. The categories were also easily learned.

H. MISCELLANEQUS

Arnoult, Malcolm D. A Comparison of Training Methodes in the Recog-
nition of Spatial Patternms, Research Report AFPTRC TN-56-27,
Skill Components Research Laboratory, Air Force Personnel
and Training Research Center, Air Research and Development
Command, Lackland AFB, Tex., February 1956.

Subjects were taught to recognize spatial patterns by one of
several methods: (1) reproduction of patterns from memory,
(2) general questioning about patterns, (3) specific questioning
about patterns, and (4) observation of patterns. The reproduction
method was clearly superior. Questioning methods were rela-
tively ineffective.

R e L YN P,

Callantine, Mary F., and Warren, J.M. "Learning Sets in Human
Concept Formation," Psychol. Rep., vol. 1, 1955, pp. 363-365.

Subjects, divided into groups, each learned a set of concepts,
with varying numbers of different examples. The group having the
largest number of examples made most errors in initial learning,
but was best on a transfer test.

Eisner, Sigmund, and Rohde, Kermit. '"Note Taking During or After
the Lecture," J. Educ. Psychol., vol. 50, no. 6, December
1959, pp. 301-304.

During one lecture in English literature students took
notes and studied later. During the other lecture they listened
and then took notes and studied afterward. There was no dif-
ference between the groups in true-false and essay tests.

Feldhusen, John F., and Birt, Andrew. "A Stul; c€ Minc Methods of
Presentatic.. of Programmed Learning Material,” J. Educ.
Reg., vol. 55, no. 9, June-July 1962, pp. 461-466,

A 37-frame program on concepts of programed instruction was
used to study variables of mode of presentation, feedback, and
group vs. individual study. There were no significant differences
in achievement.

Freibergs, Vaira, and Tulving, Endel. "The Effect of Practice on
Utilization of Information From Positive and Negative
Instances in Concept Identification," Canad. J. FPasyckol.,
vol. 15, 1961, pp. i01-106.

In a series of concept identification problems, one group
was given only positive instances, while the other had only nega-
tive instances. Considerable improvement in performance was found

61
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for both groups over the practice period. The positive instance
group was markedly superior in the beginning, but both groups
were similar by the completion of 20 trials.

Klaus, David J. The Investigation of Step Size and Error Rate
in Programmed Instruction, Technical Report NAVTRADEVCEN
1208-1, U.S., Naval Training Device Center, Port W-shington,
N.Y., July 1964 (Contract: American Institute for Research).

Step size was defined, measured, and manipulated to determine

its effects on error rate and achievement for students at three

levels of ability. The size of step affected the number of errors

and the time needed to learn the material, but did not affect
achievement. Ability was related to errors, time to learn, and
achievement. If ability differences are controlled, the number
of errors made have no relationship to achievement. Implications
are that (1) in the selection of linear programs, less importance
can be placed on step size and reported error -ate; (2) assign-
ment of students varying in ability to programs varying in step
size is not warranted; and (3) unless it is excessively high,
error rate should not be a primary basis for revising a program.

Kristofferson, Alfred B. "Repetition and Paired Associates
Learning," Science, vol. 134, no. 3495, December 1961,
pp. 2036-2037.

Recent experiments by Rock and Estes have suggested that
paired associates that are practiced but missed are equivalent
to new items on later trials. This supports an all-or-none
theory of the formation of associations. Two experiments in
this article report that if correct items are eliminated after
each trial, the probability of a correct response to a pre-
viously missed item is higher than the probability of a correct
response to a new item.

Kurtz, Kenneth H., and Hovland, Carl I. "The Lffect of Verbal-
ization During Observation of Stimulus Objects Upon
Accuracy of Recognition and Recall,” J. Fxp. Psyehol.,
vol., 45, no. 3, 1953, pp. 157-164,

Without indication that there would be a retention test,
72 elementary school .ildren cbserved an array of '6 familiar
objects. Hal?f of the subiects named the objects, while half did
not. Verbalization resulted in supericr retention, in heth
recall aud recognition.

Maltzman, Irving. "On the Training of Originality,” Feychcl.
Fev., vol. 67, no. 4, July 1960, pp. 229-242.

The problem in the training of originality is tc deveiop a
means of increasing the frequency of uncommon hehavior so that
it may be reintorced. A proccdure that consistently facilitated
originality is dezoribed. The procedure invsives repeated pre-
sentations =¥ a iist of stimulus words with instruztions to give
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a different response to each stimulus. Such traini-g transfers
to other test situations.

Maltzman, Irving, Bogartz, Wi.liam, and Breger, Louis. "A
Procedure for Increasing Word Association Originality
and Its Transfer Effects,"” J. Exp. Psychol., vol. 56,
no. 5, November 1958, pp. 392-398.

Training and instructions to give original responses to a
word association were effective in transferring to a list of
words not practiced. Verbal reinforcement cf cvery fifth
original response was not.

Maltzman, Irving, Simon, Seymore, Raskin, David, and Licht,
Leonard. ''Experimental Studies in the Training of
Originrality," Psychol. Monogr., vol. 74, no. 6,

Whole No. 493, 1960,

Four experiments in the training cf originality are
described. The standard method of requiring different responses
to the same list is effective. Originality is a form of operant
behavior. The effects of training may persist as long as two
days. Origirality varies as a function of the number of repe-
titions of the training list.

McClendon, Paul I. "An Experimental Study of the Relationship
Between the Note-Taking Practices and Listening Compre-
hension of College Freshmen During Expository Lectures,"”
Speech Yonogr., wol. 25, 1958, pp. 222-228

The following procedures were compared: (1) taking no notes
on a lecture, (2) taking nctes on main points only, () taking
detaiied notes, and (4) taking notes in usual ~anner. There was
no significant difference in immediate and delayed retention
because of iifferent note-taking practices,

McKeachie, W.J., and Hiler, Wesley. "The Problem-Oiriented
Approach to Teaching Psychology,” ', Fiue, Pspekoi,,
vol. 15, 1958, pp. 221-232, '

Twe experiments were undertaken to obtain evi e
etffectiveness of work sheets in an ¢lementary puvohoicogy se
The results were highiy significant in faver of tie graoup us ng
the work sheets.

tence of
(e

Newman, Slater k. “Studeat vs. Instructor Design of Study
Method ™ J, Fihae, feyebol., vol. 48, 1957, pp. 3128-333.

ere req ired te lears rames ¢f 9 electrical
t group studlel using ito own wmethods.  An
used materials and study =ethods Jenigned by
The studen 7 the inttpustar
eel for rescarsh @n bow E y ratory-derived
principier tc the design of instru ticnal =aterisis is esphasized.
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Noble, Clyde E. "The Effect of Familiarization Upon Serial
Verbal Learning,* J. Exp. Psychol., vol. 49, no. 5,
1955, pp. 333-338.

Subjects were presented with 0, 1, 2, 3, 4, 5, 10, or 20
exposures of six meaningless and unfamiliar verbal stimuli
and were required to pronounce them. Then the six items were
encountered in serial lists to be learned by the anticipation
method. The effect of prior familiarization was a significant
reduction in the number of trials necessary to mastery.

Postman, Leo. '"Retention as a Function of Degree of Over-
learning," Seience, vol. 135, no. 3504, February 1962,
Pp. 666-667.

Subjects learned serial lists of high and low frequency of
usage. For both types of lists, the amount of recall showed a
positively accelerated rise with degree of overlearning.

Speed of relearning to mastery was directly related to degree
of overlearning.

Resnick, L.B. "Programmed Instruction and the Teaching of Complex
Intellectual Skills: Problems and Prospects,' Harvard
Educational Rev., vol. 33, no. 2, 1963, pp. 439-471.

This article provides a discussion of the implications of
operant conditioning and cognitive theory for the learning of
complex intellectual skills by programed instruction.

Rock, Irvin. "Repetition and Learning," Scient. Amer., vol. 199,
no. 2, 1958, pp. 68-72.

Associations are formed on one trial. Repetition is neces-
sary to strengthen them. The "villain" in rote learning is
interference. Drill can be reduced by presenting small amounts
of information at a time.

Smith, Wendell, and Moore, J. William. "Size-of-Step and
Achievement in Programmed Spelling," Psychol. Rep.,
vol. 10, no. 1, Fcbruary 1962, pp. 287-294.

Subjects learned spelling words by one of six methods in
which size-of-step and cueing were varied. The various methods
had no effect on errors, but large steps saved time.

Vanderplas, James M. "Transfer of Training and Its Relation to
Perceptual lLearning and Recognition," Psychol. Rev.,
vol. 65, no. 6, November 1958, pp. 375-385.

An analysis is made of transfer of training and the appli-
cability of its concepts to perceptual learning and recognition.
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260. Williams, Joanna P. "Supplementary Peport: A Selection Artifact
in Rock's Study of the Role of Repetition,” J. Exw.
Psychol., vol. 62, no. 6, December 1961, pp. 627-628.

Data are presented which suggest that Rock, with his pro-
cedure of showing all-or-none associations, tended to select
easy items to liearm.
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Section V

PRACTICE OF PERFORMANCE

A. KNOWLEDGE OF RESULTS

Ammons, Robert B. Xnowiedge of Performance; Survey of Literature,
Some Possible Applications, and Suggested Experimentationm,
WADC Technical Report No. 54-14, Aero Medical Laboratory,
Wright Air Development Center, Air Research and Development
Command, Wright-Patterson AFB, Ohio, February 1954,

The literature on knowledge of results is reviewed, with 11
empirical generalizations, 8 statements as a basis for a theory,
and 11 applicition principles,

Annett, John. "Learning a Pressure Under Conditions of Immadiate
and Delayed Knowledge of Results," Quart. J. Exp. Prychol.,
vol. 11, February 1959, pp. 3-15.

A variety of studies comparing different forms of sim._tane-
ous visual feedback in learning a pressure were perfoimed.
Immediate feedback improved performance during practice, but its
removal resulted in poorer performance.

Annett, John, and Kay, Harry. "Knowledge of Results and Skilled
Performance,'" Occup. Psychol., vol. 31, 1957, pp. 69-79.

A review and theoretica' enalysis of the rcle of knowledge
of results is discussed. Distinctions between different kinds
of feedback cues are drawn.

Archer, E. James, and Namikas, Gediminas A, "Pursuit Rotor Per-
formance as a Function ot Delay of Information Feedback,"
J. Exp. Psychol., vol. 56, no, 4, October 1J58, pp. 325-327,

Subjects learned a rotary pursuit task for 45 trials. During
the first 30 trials, subjects heard a tone after being on target
for one of five duration.--cdelays of 0, .2, .4, .8, 2nd 1.6
seconds, No tone was heard for the last 15 trials. Delay of
informational feedback did not significantly affect performance.

Bilodeau, Edward A. Some Effects of Various Degrees of Suprle-
mental Information Given at Two Levels oj Fractice Up i
the Acquisition of a Complex Motor Skill, Research bulletin
52-15, Perceptual and Motor Skills Research Laboratory,
Human Resources Research Center, Air Training Command,
Lackland AFB, Tex., April 1952.
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The experimental variable was a cue involving the target of
the Pedestal Sight Manipulation Test. The target turned red
whenever the subjects were on target in azimuth, range, and ele-
vation simultaneously. This procedure improved ranging scores,
but not scores for azimuth and elevation. When the cue was with-
drawn, performance dropped to that of the control group. The
results suggest caution in providing, during training, knowledge
of results information of a kind not available in the opera-
tional situation.

Bilodeau, Edward A. Speed of Acquiring a Simple Motor Response
as a Function of Systematic Transformations of Knowledge cf
. Results, Research Bulletin 52-33, Perceptual and Motor Skills
" Research Laboratery, Human Resources Research Center, Air
Training Command, Lackland AFB, Tex., November 1952.

Subjects were required to adjust a micrometer knchb to achieve
a reading of 200 when they could not see the scale. They were
informed of their actual reading or of a linear transformation of
the reading. Initially, learning was faster in the group given
correct knowledge of results. The rate of initial learning varied
with the degree of correctness. However, after 16 trials, the
differencas between the groups disappeared.

Bilodeau, Edwar? A, "Accuracy of Response as a Function of Target
Width," J. Ezp. Psychol., vol. 47, no. 3, March 1954,
pp. 201-207.

Scores were reported to subjects with varying degrees of
tolerance. However, the actual target used was the same. Groups
with the narrower targets learned most rapidly.

Bilodeau, Edward A., and Bilodeau, Ina McD. '"Variable Frequency of
Knowledge of Results and the Learning of a Simple Skill,"
J. Exp. Psychol., vol. 55, no. 4, April 1958, pp. 379-383.

An experiment was conducted to test the effects of relative
and absolute frequency of knowledge of results on learning a
simple skill by varying the proportions of trials on which know-
ledge of results was given, while keeping the total number of
knowledges of results constant. Learning was independent of
relative frequency and positively related to absolute frequency.

Bilodeau, Edward A., and Bilodeau, Ina McD. "Variation of Temporal
Intervals Among Critical Events in Five Studies of Knowledge
of Results," J. Exp. Psychol., vol. 55, no. 6, June 1958,
pp. 603-612.

Five studies are described in which the variables were the
durations of delay of knowledge of results (KR), post KR delay,
and intertrial interval., Mainly because there was no formal
interpolated activity before and after KR and the subject
learned a simple response, no differential effect of delay of
KR wa= expected or found. Performance varied inversely with the
duration of the intertrial interval.
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Bilodeau, Edward A., Bilodeau, Ina McD., and Schumsky, Donald A.
"Some Effects of Introducing and Withdrawing Knowledge of
Results Early and Late in Practice," J. Exp. Psychol.,
vol. 58, no. 2, August 1959, pp. 142-144,

In a lever-displacing task, knowledge of results was intro-
duced at various stages of practice. The results were (1) no
improvement without knowledge of results, (2) progressive improve-
ment with knowledge of results, and (3) response deterioration
after withdrawal of knowledge of results.

Bilodeau, Edward A., and Rosenback, John H. Acquisition of
Response Proficiency as a Function of Rounding Error in
Informative Feedback, Research Bulletin 53-21, Perceptual
and Motor Skills Research Laboratory, Human Rescurces
Research Center, Lackland AFB, Tex., July 1953.

In a micrometer setting task, subjects were given feedback
that was subject to various degrees of rounding. In the early
trials, subjects receiving more accurate feedback were superior.
By tcial number 5, groups were similar in performance.

Cotterman, Theodore E. Effects of Variations in Specificity of
Knowledge of Results on the Improvement of a Perceptual
Skill, WADC Technical Report 58-673, Behavioral Sciences
Laboratory, Aerospace Medical Division, Wright Air Develop-
ment Division, Air Research and Development Command,
Wright-Patterson AFB, Ohio, August 1960,

Subjects estimated how many degrees a 1/4,-inch arrow would
have to be turned to parallel a line drawn across a 31/2-inch
circle. Knowledge of results given after each estimation varied
in specificity from right-wrong to amount and direction of error.
No knowledge was provided a control group. It was concluded
that knowledge of results increases the rate and level of learn-
ing to perform an absolute judgment of spatial extent and this
effect is generally greater the more specific the knowledge.

Goldstein, Mymon, and Rittenhouse, Carl H. "Knowledge of Results
in the Acquisition and Transfer of a Gunnery Skill,"

J. Exp. Psychol., vol. 48, no. 3, September 1954, pp. 187-196.

Knowledge of results was presented in pedestal sight gunnery
using either a buz: »r during trials or verbal comments after
trials. Amount and pattern of feedback made little difference.
Buzzer introduction and removal led to sharp rises and drops
in scores. No such effects accompanied the verbal feedback.
Buzzer subjects were at a disadvantage when transferring to
a new device.

Greenspoon, Joel, and Foreman, Sally. "Effect of Delay of Knowl-
edge of Results on Learning a Motor Task," J. Exp. Psychol.,
vol. 51, no. 3, March 1956, pp. 226-228.
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Blindfolded subjects attempted to draw a three-inch line.
Knowledge of results was delayed for 0, 10, 20, and 30 seconds
in four different groups. No information was given a control
group. Increasing 4he delay reduced the rate of learning. A
delay of 30 seconds was superior to no information.

Hillix, W.A., and Marx, Melvin H. "Reéﬁonsé{Strengthening by
Information and Effect in Human Learning," /. Exp. Psychol.,
vol, 60, no. 2, August 1960, pp. 97-102.

A pattern of lights was learned with either information only
or information plus reward follcwing the response. During acqui-
sition in two experiments the information-only group was superior.
Transfer tests yielded inconsistent results.

Karlin, Lawrence, and Mortimer, Rudolf G. "Effect of Verbal,
Visual, and Auditory Augmenting Cues on Learning a Complex

Motor Skill," J. Exp. Psychol., vol. 65, no. 1, January 1963,.

PP. 75-79. '

The effects of additional cues on performance of a compensa-
tory tracking task were studied. A group receiving a verbal cue
was superior in final training and transfer trials to a control
group. Results from visual and auditory cues were superior to
the control condition, but individually none of these differences
was significant., It is suggested that augmenting cues were most
effective in transfer when they operated to reward desirable pat-
terns of behavior and develop standards of performance rather than
when they operated to guide immediate actiom.:

Kinkade, R.G. A Differenticl Influence of Augmented Feedback on
Learning and on Performunce, WADC Technical Report
AMRL-TDR-63-12, Aerospace Medical Research Laboratories,

Air Force Systems Command, Wright Air Development Center,
Wright-Patterson AFB, Ohio, February 1963 (Contractor: Ohio
State University).

A test was made of the hypothesis that the value of augmented
feedback during training depends on the discernibility of input
and fundamental feedback signals. Four groups werz used in a
tracking task. Two had augmented feedback, while two did not.

Two had noisy reference elements, two had stable reference
elements. The performance of the group with augmented feedback
and the noisy display deteriorated when augmented feedback was
removed. However, the group with augmented feedback and the
noise-free display continued unchanged and superior to that of
its control group trained without feedback.

Kinkade, R.G. Augmented Feedback and Tracking Skill, Technical
Report NAVTRADEVCEN 508-3, U.S. Naval Training Device Center,
Port Washington, N.Y., 1959,

Three studies were conducted of augmented feedback, which is
feedback infcrmation provided an operator in addition to that
provided by the task itself. 1In the first study, optimum
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augmented feedhack depended on the skill of the operator, large
amounts being required in early practice, less in later practice.
There was a significan* interaction betwe:n amount and schedule
of augmented f2edback. i change to no feedback caused perform-

~ance to asymptcte at a previously attained level.

Lincoln, Robert S, "Learning a Rate of Movement,' J. Exp. Psychol.,
vol. 47, no. 6, June 1954, pp. 465-470.

Subjects were required to produce a rate of turning a

‘handwheel. During learning trials, they were provided verbal

feedback on the direction and amount of their average rate error.
One group was also provided with a continuous visual indicator
of rate errors. During test trials, the group with the visual
indicator performed poorest.

MacPherson, S.J., Dees, Valerie, and Grindley, G.C. "The Effect
of Knowledge of Results on Learning and Performance:
II. Some Characteristics of Very Simple Sk1lls," Quart. J.
Exp. Psychol., vol. 1, 1948-1949, pp. 68-78.

The introduction and removal of visual knowledge of results
in simple tasks was studied. The tasks included drawing a line
of a certain length, exerting a given pressure on a lever, or
pressing a key for a given time. A series of readings with
visual knowledge of results led to more accurate performance
than a series without it. The effect was different on
various tasks.

Noble, Clyde E., and Alcock, Wayne T. "Human Delayed-Reward
Learning With Different Lengths of Task," J. Exp. Psychol.,
vol. 56, no., 5, November 1958, pp. 407-412,

Subjects practiced a short or a long task under one of six
delays of reinforcement up to three seconds. Delay of reinforce-
ment was not an effective variable.

Parks, Robert B. Verbal Feedback in Fedestal Sight Manipulation,
Research Bulletin AFPTRC-TR-54-91, Armament Systems Person-
nel Research Laboratory, Air Force Personnel and Training
Research Center, Air Research and Development Command,
Lowry AFB, December 1964,

Five variations in feedback were studied: (1) time and
direction of error in range, elevation, and azimuth; (2) time
only; (3) group trends; (4) no feedback; (5) no feedback, but
personal attention. The time and direction group, which received
the most accurate feedback, was superior.

Pollack, Irwin, and Johnson, Lawrence B. "Reproduction and Identi-
fication of Elements of Auditory Displays," J. Acoust.
Sce. Amer., vol. 31, no. 1, January 1959, pp. 7-8.

Short periods of producing or reproducing tones improves
verbal jdentification of frequency better than that attained
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with no feedback. This improvement is no better than that attained
with verbal information about the correct response. Substantial
improvements in the identification of tones are possible with the
use of an available catalog of possible signals.

Reynolds, Bradley, and Adams, Jack A. '"Motor Performance as a
Function of Click Reinforcement,' J. Exp. Psychol., vol. 45,
no. 5, May 1953, pp. 315-320.

Five groups of subjects performed on the rotary pursuit test.
The condition that was varied was the duration of the time on
target to obtain a click. The durations were .10, .20, .50, 1.0,
and 2.0 seconds. All experimental groups were superior to a
control group (no click), with the .50-second group showing the
highest level of performance. The fact that the experimental
groups did not shift to the level of the control group during
a no~click period suggests that the superiority of the experi-
mental groups can, in part, be attributed to learning rather
than motivational variables.

Stockbridge, H.C.W., and Chambers, B. "Aiming, Transfer of Train-
ing, and Knowledge of Results," J. Appl. Psychol., vol. 42,
no. 3, June 1958, pp. 148-153.

The effect of added artificial knowledge of results on learn-
ing to aim at moving targets, using a synthetic trainer, is
described. Toward the end of the training period, there were
significant differences between the group receiving artificial
feedback and the group not receiving it, but these differences
were not significant when the added knowledge of results
was removed.

Wolff, Peter C., Burnstein, David D., and Van Loo, Joseph A.
"Effects of Schedules of Collective Reinforcement on a Class
During a Target Detection Course," Percept. Mot. Skills,
vol. 15, no. 3, December 1962, pp. 727-735.

On a target detection task, one group received praise when-
ever 80% gave the correct response, one received praise when-
ever the cumulative total of correct responses reached 24, and
one received no reinforcement. Another variable was graded vs.
random presentation of slides. The ratio method led to better
performance and the percentage method to poorer performance than
the no-praise method. Graded presentation of slides was superlior
to random presentation.

B. VERBAL PRETRAINING

Arnoult, Malcolm D, "Transfer of Predifferentiation Training in
Simple and Multiple Shape Discrimination," J. Exp. Psychol.,
vol. 45, no. 6, June 1953, pp. 401-409.

Subjects were given either verbal predifferentiation training
or no training on nonsense shapes and then given a shape dis-
crimination test. No overall significant differences occurred
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as a result of the experimental treatment. However, there were
indications that positive results might be obtained if more
intensive pretraining were given.

Arnoult, Malcolm D. "Stimulus Predifferentiation: Some Cener-
alizations and Hypotheses," Psychol. Bull., vol. 54, no. 4,
July 1957, pp. 339-350.

A review of the literature on stimulus predifferentiation
(verbal pretraining) is discussed. Generalizations are that the
most effective method is Relevant S-R pretraining followed
closely by Relevant S. Positive transfer may be expected after
a minimum c¢f 4 to 8 pretraining trials, and reaches a maximum
after 8 to 17 pretraining trials.

Bailey, Joan H., and Jeffrey, Wendell E. '"Response Strength and
Association Value in Stimulus Predifferentiation,”
Psychol. Rep., vol. 4, no. 4, December 1958, pp. 715-721.

The conditions of the study included (1) overlearning of a
single nonsense syllable pair, (2) learning multiple responses to
a single stimuius, and (3) learning a singie response to
multiple stimuli. Greater facilitation resulted when the pre-
trained item appeared as the response member in the paired-
associate list than when it was the stimulus member. The treat-
ment conditions did not result in differential effects.

Baker, Katherine E., and Wylie, Ruth C. "Transfer of Verbal
Training to a Motor Task," J. EBrp. Psychol., vol. 40, no. 5,
October 1950, pp. 632-638.

Subjects were given 0, 8, and 24 trials of verbal practice
on the stimulus-resgonse relationships involved in a task requir-
ing the operation of one of four toggle switches in response to
red or green signal lights appearing in either of two positions
on a vertical panel. When the criterion was time, eight verbal
trials showed no transfer but 24 verbal trials resulted in sig-
nificant transfer. Similar results were found when error was
the criterion.

deRivera, Joseph H. Some Conditions Goveming the Use of the Cue
Producing Response ac an Explamatory Device, Research Pro-
ject NM 14 02 11, Subtask 11, Report No. 2, U.S. Naval
School of Aviation Medicine, U.S. Naval Aviation Medical
Center, Pensacola, Fla., January 1958,

Variaticns in methods of teaching differential responses
to cues \were studied. All groups receiving training werc better
on a transfer task thar those ceceiving no training. The group
which verlearned achkieved greater transfer.

Eckstrand, Gordon A., and Morzan, Ross L. The Imfluence of Train-
ing on the Tactuzl Plecr minability of ¥rnob Chapees, WADC
Technical Report 50-8, Aerc Medical Laboratory, Wright Air
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Development Center, Air Research and Development Command,
Wright-Patterson AFB, Chio, January 1956,

Three groups were studied to determine the influence of
training on tactual discriminability of four knob shapes:
(1) “ontrol group--no training, (2) Tactual-Name Group--
experience in the feel of the knobs with associated names, and
(3) Tactual Group--experience in only the feel of the knobs.
Group T-N was superior to Group C by both time and error criteria.
Group T was superior to Group C in the error criterion only.

293. Gagne, R.M., and Baker, Katherine E. "Stimulus Pre-Differentiation
as a Factor in Transfer of Training," J. Exp. Psychol.,
vol. 40, ro. 4, August 1950, pp. 439-451.

Four matched groups of 32 subjects were respectively given
0, 8, 16, and 32 trials of training in which they practiced
the association of the letters J, V, S, and M to four different
light stimuli on a panel. Then time and error scores were
obtained for each subject during 60 trials of practice on a
motor task in which the same stimuli were paired with manual
responses to four different switches. Eight and 16 prediffer-
entiating trials yielded little transfer, while 32 trials
resulted in considerable transfer. It is suggested that if a
training aid is designed to depend for its effectiveness on the
practice it provides in differentiating the stimuli of a motor
task, a brief period of practice is of little value.

294. Gagné, Robert M., Baker, Katherine E., and Foster, Harriet.
"Transfer of Discrimination Training to a Motor Task,"
J. Exp. Pesychol., vol. 40, no. 3, June 1950, pp. 314-328,

The task in this study required responses to four lights
that varied in color and position. Pretraining was given for
responding to color alone and to position alone. More transfer
to the total task was fou-d for color than for position pretrain-
ing. Since the color discrimination was more difficult, it was
concluded that if a choice was to be made, the most difficult
discriminatior should be selected for training.

295. Goss, Albert E., and Greenfeld, Norman. 'Transfer to a Miotor Task
as Influenced by Conditions and Degree of Prior Discrimina-
tion Training," J. Exp. Peychol., vol. 55, no. 3, March 1958,
pp. 258-269,
Several types of verbal pretraining were studied. All
resulted in some positive transfer. Amount of positive transfer
increased with mastery of verbal material.

296. Hake, Harold K., and Eriksen, Charles X. "Role of Response
Variables in Recognition and ldentification of Complex

Visual Forms," /. Exp. Fevciol., vol. 52, no. 4, 1956,

; pp. 235-243.
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Subjects were given practice in the use of sets of irrele-
vant labels before associating them with unfamiliar nonsense
shapes. The results suggest that verbal labeling practice has
two functions. The first function is that of forcing subjects
to differentiate the stimulus set and responses used. The
second function is to provide a denotative process whereby
subjects organize and identify the stimulus aspects differen-
tiated by practice. The second function occurs only with the
use of larger sets of practiced responses.

Holton, Ruth B., and Goss, Albert E. "Transfer to a Discriminative
Motor Task as a Function of Amount and Type of Preliminary
Verbalization," J. Gen. Psychol., vol. 55, First Half,

July 1956, pp. 117-126.

Fifteen different types of verbal pretraining were studied
to identify degree of transfer to a psychomotor task. All yielded
positive transfer of approximately equal amounts.

Kinkade, R.G., and Kidd, J.S. The Use of an Operational Game as
a Method of Task Famtliarization, WADC Technical Report
59-204, Aero Medical Laboratory, Wright Air Development
Center, Air Research and Development Command, Wright-
Patterson AFB, Ohio, July 1959 (Contractor: Ohio
State University).

A sample of 20 subjects was divided into two groups after
individual skill training. One group practiced five hours on an
operational game derived froem an air traffic control task. The
other group had training only on the final task provided by an
electrcnic simulator. There was a constant superiority on the
end task for the group that practiced the operational game.

McAllister, Dorothy Elsey. '"The Effects of Various Kinds of Rele-
vant Verbal Pretraining on Subsequent Motor Performance,"
J. Exp. Psychol., vol. 46, no. S, 1953, pp. 329-336.

The experimental task was the Star Discrimeter, which
required the subject to move a lever in one of six radial direc-
tions in response tc a light of a given color. Pretraining of
the following kinds was given: (1) Ilrrelevant S, (1) Relevant §,
(3) five types of Relevant S-R: analogues in terms of degrees,
clocks, and directions; and a u-hour and an 8-hour rotation of
S-R rela:icnships. Results were: (1) Relevant S-R pretraining
facilitated subsequent motor performance, with the clock or
directions analogue superior to the degrees analogue. (2) Motor
performance did not vary with the amount of rotation of S-R
relaticnships during pretraining. (1) Felevant 5 pretraining
resulted in more errors than irreievant training.

Rossman, Imma L., and Goss, Albert E. "The Acquired Distinctive-
ness of Cues: The Role of Discriminative Verbal Responses
in Facilitating the Acquisition of Discriminative Motor
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Responses," J. Exp. Psychol., vcl. 42, no. 3, September 1951,
pp. 173-182.

In this study the stimulus materials were a 12-unit figure
syllable paired-associate list, and a list of the same 12 figures
alone, both of which were presented at a ?-second rate on a memory
drum. A group that had learned to master the discrimination
between pairs of similar figures by means of nonsense syllable
responses acquired discriminative motor responses to the same
figure stimuli more rapidly than groups that had been given only
one and four verbal learning trials. i

£
5
1
Ed

C. VERBALIZATION DURING PRACTICE ’

301. Esper, Erwin A., and Lovaas, O. Ivar. "The Effect of Verbal Symbol-
ization on the Serial Position Curve in Motor Perceptual
Maze Learning," J. Gen. Psychol., vol. 66, First Half,
January 1962, pp. 47-51.

Subjects learned a button-maze. The experimental group was
instructed to verbalize the manual responses by assigning verbal
labels to each position and choice at that position. The control
group learned the maze without verbal labels being provided. The
serial position curve of the experimental group was more symmetri-
cal and significantly flatter than the curve of the control group.

302. Gagné, Robert M., and Smith, Ernest C., Jr. "A Study of the Effects
of Verbalization on Problem Solving,” J. Exp. Psychol.,
vol. 63, no. 1, January 1962, pp. 12-18.

The purpose of this study was to determine the effects on
problem-solving performance of (1) requiring subjects to verbal-
ize during practice, and (2) instructions to find a principle
and state it verbally. Verbalization was superior to nonverbal-
ization. It is suggested that requiring subjects to verbalize
during practice makes them think of new reasons for their moves,
and facilitates discovery and application of new principles.

303. Neumann, Eva. "Frequency and Usefulness of Verbal and Nonverbal
Methods in the Learning and Transfer of a Paired-Associate
Serial Motor Task," J. Exp. Psychcl., vol. 60, no. ?,
August 1960, pp. 103-110.

Subjects learned two out ,f three different spatial arrange-
ments of the Schlosberg Board Task, and reported on their method
of learning. Four methods were distinguished: counting, verbal
spatial designation, motor references, and visual image. The
nature of the pattern influence! choice of method of learning.
Vertalization did not facilitate original learning, but did
facilitate transfer.

304. Ray, Wilbert S. "Verbal Compared With Manipulative Solution of

an Apparatus-Problem," Amer. .. Fesychol., vol. 70, 1957,
pp. 289-290.
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One group of subjects solw i an equipment problem resembling
a search for a malfunction. Another group soclved the problem,
but only after telling the experimenter what they would do before

actually doing it. The latter subjscts made fewer errors and
required fewe: trials.

D. PACING

Adams, Jack A. "The Effect of Pacing on the Learning of a Psy-

chomotor Response,' J. Exp. Psychol., vol. 47, no. 2, 1954,
pp. 101-105.

Groups were trained on the Complex Coordination Test under
each of the foilowing conditions: self-pacing and pacing at
intervals of 5, 7, 9, and 11 seconds. Then they were tested
under self-paced conditions. There was no difference between
groups in mean performance.

Anderson, Norman H., Kresse, Frederick H,, and Grand, David A.
"Effect of Rate of Automatically-Paced Training in a Multi-
Dimensional Psychomotor Task," J. Exp. Psychol., vol. 49,
no. 4, April 1955, pp. 231-236.

Subjects who had practiced an aiming task at different
levels of automatic pacing were tested on a self-paced schedule.
There was no difference in errcrs, but less time per pattern
was required for the automatically paced groups.

Nystrom, Charles 0., Morin, Robert E., and Grant, David A. Trans-
fer Effects Between Automatically Paced and Self-Paced
Training Schedules in a Perceptual-Motor Task, Research
Bulletin 57-66, Perceptual and Motor Skills Research
Labcratory, Human Resources Research Center, Air Research
and Development Command, Lackland AFB, December 1953
(Contractor: University of Wisconsinj.

Subjects were given four 25-trial blocks of automatically
paced (AP) or self-paced (SP) training on a task which called
for a rapid succession of responses to temporally discrete
visual patterns. Whern tested under SP conditions, the AP group
was poorer on the first block, but showed significantly greater
improvement than the SP group. When tested under AP conditions,
differences were not significant.

Nystrom, Charles O., Morin, Robert E., and Grant, David A.
"Effects of Amount, Rate and Stage of Automatically-
Paced Training on Self-Paced Performance," J. Frp. Psychol.,
vol. 49, no. 4, April 1955, pp. 225-230.

Using a psychomotor task, groups of subjects were given
automatically paced (AP) practice, varying in amount, rate, and
stage (early or late). On later self-paced (SP) practice, the
following results were found: (1) the greater the amount of AP
practice, the greater the rate of improvement on SP trials;
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(2) the faster the AP practice, the greater the rate of improve-
ment during the test blocks; (3) there was no significant effect
due to early vs. jate AP practice.

Nystrom, Charles 0., Morin, Robert £., and Granc, David A. "Trans- .

fer Effects Between Automatically-Paced Training Schedules
in a Perceptual-Motor Task," J. Gen. Psychol., vol. 55,
First Half, July 1956, pp. 9-17.

Subjects practiced on an automatically paced (AP) or self-
paced (SP) task. Half the subjects transferrsd from one type of
pacing to another, while half continued on the same type. When
tested for transfer under the SP condition, the AP group per-
formed poorer than the SP group on the initial test trials, but
better on the last three blocks of transfer trials. When tested
for transfer under AP conditions, the SP group performed poorer
than the AP group on the first, but better on the last three
blocks of transfer triais.

E. COMPONENT VS. WHOLE TASK PRACTICE

Adams, Jack A., and Hufford, Lyle E, "Contributions of a Part-
Task Trainer to the Learning and Relearning of a Time-Shared
Flight Maneuver," Human Factors, vol. 4, no. 3, June 1962,
Pp. 159-170.

Two experiments were conduc¢ted, one on initial learning and
one on relearning, using a part-task trainer to teach part of a
time-shared whole task. Practice on the vhole-task trainer was
necessary in both instances to raise proficiency to satisfactory
levels. The functions of the part-task trainer could be to fully
learn procedures that are not time-shared, reduce whole-task
simulator utilization time, and provide training before avail-
ability of simulators.

Bilodeau, Edward A. Transfer of Training After Part Practice on
a Dual-Control Tracking Apparatus, Research Report AFPTRC
56-110, Operator Laboratory, Air Force Personnel and Train-
ing Research Center, Air Research and Development Command,
Randolph AFB, Tex., September 1956.

Transfer effects for various methods of administering part
practice on a two-hand tracking task were tested. The methods
were (1) practice with one hand exclusively, (2) alternating
between right and left hands in one-hand practice, and (3) two
hands in passive following. Some methods were used in situations
varying the point of introduction and the number of training
trials devoted to part practice. The results showed variation
in training effectiveness, fairly sizable positive transfer,
and a reasonable doubt that any of the treatments led to
differential amounts of transfer.
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312. Briggs, George E., and Brogden, W.J. "The Effect of Component
Practice on Performance of a Lever-Positioning Saill,"
J. Exp. Psychol., vol. 48, no. 5, 1954, pp. 375-380.

Subjects received varying degrees of practice on components
of a task and on the whole task in a lever-positioning skill.
T:ere was a clear superiority of whole-task practice over part-
task practice.

313. Briggs, George E., and Naylor, James C. '"The Relative Efficiency
‘of Several Training Methods as a Function of Transfer Task
Complexity," J. Exp. Peychol., vol. 64, no. 5, November 1962,
pp. S05-512.

The efficiency of the following methods in acquisition of
skill was studied in a three-dimensional tracking task: (1) pure
part, (2) progressive part, (3) simplified-whole, and (4) whole
task. Two levels of transfer task complexity were used. Eight
daily training sessions were followed by two transfer sessions
on the entire task. Training by whole and progressive part
méthods resulted in statistically equivalent performance, supe-
rior to the other methods. As task complexity increased, the
absclute superiority of the whole and progressive part methods
increased. Results are explained in terms of time-sharing and
similarity between training and transfer tasks.
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314. Briggs, George E., and Waters, Lawrence K. '"Training and Transfer
as a Function of Component Interaction," J. Exp. Psychol.,
vol. 56, no. 6, December 1958, pp. 492-500,

A task using various degrees of interaction between task -

— comporients was studied. Three hypotheses were tested: (1) Pure :
p.rt-task practice will be progressively less beneficial in
transfer as the degree of component interaction increases in the
whole task; (2) transfer performance level will be proportional

- to the similarity of component -interaction in the training ard
transfer tasks; and (3) transfer from higher to lower degrees of
interaction will be greater than that found when transfer is
from lower to higher degrees of interaction. The first two
hypotheses were substantiated.

sehome T b e«

315. Dougherty, Dora J., Houston, Robert C., and Nicklas, Douglass R.
L - Transfer of Tnaznzng in Flight Procedures From Selected
- ~ Ground Training Devices to the Aireraft, Technical Report
' NAVTRADEVCEN 71-16-16, U.S. Naval Training Device Center,
: Port Washington, N.Y., September 1957 (Contractor:
F University of Illinois).

L

30,

A comparison was made between groups that practiced on a i
photographic mock-up of the cockpit, a partly activated trainer, I
an aircraft flight simulator, and the combination of a part task 1
(procedures trainer) and time-shared tracking task. Conclusions ‘
were that (1) each device made a significant contribution to
learning in-flight procedures; {2) an operational flight trainer

o
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and a procedures trainer make equally effective contributions to
training, equal to that in the aircraft itself; (3) training on
procedural tasks alone does not adversely affect performance on
flight tasks when both are simultaneously required in the air-
craft; and (4) time-sharing while learning procedures does not
aid in-flight performance on flight and procedure skills.

Haggard, Donald F. Training Methods for Simulators of Remote
Control Human-Guided Missile Systems: 1. A Comparative
Evaluation of Component Skill and Total Skill Training
Exercises, Research Memorandum, HumRRO Division No. 2
(Armor), Fort Knox, Ky., July 1962.

The following patterns of component skill and total skill
training were compared: total, simplified total, two-component,
two-component-simplified total, geometric component, geometric

- component-simplified total exercise, and progressive exercise,

The total skill exercise was superior.-

'McGu1gan, F.J. ,'énd MacCaslin, Eugene F. '"Whole and Part Methods

in Learning a Perceptual Motor Skill," Amer. J. Psychol.,
- vol. 68, 1555, pp. 658-661.

Part, whole, and incomplete whole methods were corpared in
teaching rzfle marksmanshlp. The whole method was superior to the
the part method in slow-fire,

North, Alvin J., and Harrington, James, Jr. "Learning Response
Compounds Hav1ng Two Critical Components," J. Exp. Psychol.,
vol. 47, no. 3, 1954, pp. 173-178.

Movements having both a distance and a direction component
were learned in response to lights. Variation in each component
was different for two groups, while a third group practiced each
component with equal variation. There was equal learnability of
distances and directions. The component that was varied more
frequently in training became the one more accurately learned.

A response incorrect in one component was more likely tc be cor-
rect than incorrect in the other. It is believed that components
acquire response strength independently.

Seymour, W: Douglas. "Experiments on the Acquisition of Industrial

Skills. Part III," Oeccup. Psychol., vol. 30, 1956, pp. 94-104.

Whole vs, part training in capstan lathe operation was
studied. Workers who used a part method progressed more rapidly
than those who used the whole method. The methods of isolating
the most perceptually difficult part and the progre-sive part
method show results superior to the whole method. There was
little loss in performance when elements previously practiced
separately were combined into the total performance.

Slivinske, Alec J. The Factors of Task Complexity and Previcue

Practice on Patterned Component, WADC Technical Report 53-313,
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Aero Medical Laboratory, Wright Air Development Center, Air
Research and Development Command, Wright-Patterson AFB, Ohio,
December 1953 (Contractor: University of Virginia).

A complex visual-discrimination motor task was divided into
components, Previous practice on the component was positively
related to total task performance, while task complexity was
negatively related.

F. PRACTICE AND TASK DIFFICULTY

Day, R.H. "Relative Task Difficulty and Transfer of Training in
Skilled Performance," Psychol. Bull., vol. 53, no. 2,
March 1956, pp. 160-168.

The literature on relative task difficulty as a factor
in transfer of training is critically reviewed. The problems
in defining dimensions of difficulty are discussed, and the
U-hypothesis is described.

Green, Russel F, "Transfer of Skill on a Following Tracking Task
as a Function of Task Difficulty (Target Size)," J. Psychol.,
vol. 39, Second Half, April 1955, pp. 355-370.

The hypothesis tested was that transfer should be greater
from a difficult to an easy two-hand coordination task than from
easy to difficult. Transfer in both directions was positive and
essentially complete.

Holding, D.H. "Transfer Between Difficult and Easy Tasks," Brit.
J. Psychol., vol. 53, no. 4, November 1962, pp. 397-407.

Two studies of transfer between difficult and easy tasks
were conducted. Results were inconsistent. It was concluded
that difficulty is not a useful concept for prediction of the
degree of transfer, and that the solution lies in examining the
skills involved.

Jones, Earl I., and Bilodeau, Edward A. Differential Transfer of
Training Between Motor Tasks of Different Difficulty,
Research Bulletin 52-35, Perceptual and Motor Skills
Research Laboratory, Human Resources Research Center, Air
Training Command, Lackland AFB, December 1952.

Transfer between a simple and a complex tracking pattern
using the SAM Two-Hand Coordination test was studied. Transfer
from the complex to the simple task was as great as the effect
of practicing directly on the simple task. There was positive
transfer from the simple to the complex task, but not as much
as in the reverse direction.

Lawrence, Douglas H., and Goodwin, W. Richard. Transfer in Track-

ing Behavior Between Two Levels of Speed, Research Bulletin
AFPTRC-TR-54-70, Air Force Personnel and Training Research
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Center, Air Research and Developmént Command, lackland AFB,
Tex., December 1954 (Contractor: Stanford University).

The experimental task was a tracking task with two levels of
speed, A subject practicing at a low level of speed cau transfer
more skill if he chooses the point at which transfer to a higher
speed is made.

G. VARIATION IN FRACTICE

Adams, Jack A, "Multiple Versus Single Problem Training in Human
Problem Solving," J. Exp. Psychol., vol. 48, no. 1, 1954,
pp. 15-18. :

Two methods of training subjects in the solution of problems
of a given class were studied. The class of problems was one in
which the general solution was the same, but stimulus character-
istics could change from problem to problem. 4 group trained on:
repeated presentations of the same problem was more proficient in
solving a new problem of the class than a group trained on a
number of different problems.

Duncan, Carl P. "Transfer After Training With Single Versus Mul-
tiple Tasks," J., Exp. Psychol., vol. 55, no. 1, 1958,
pp. 63-72.

Transfer between perceptual and motor was studied as a func-
tion of two variables: degree of variation in training and amount
of training. Transfer increased as a direct function of degree of
variation in training. Transfer increased, up to a limit, with
amount of training. There was no interaction between variation
and amount cf training. The results are interpreted in terms of
learning to pay close attenticn to stimuli.

Duncan, Carl P., and Underwood, Benton J. Transfer of Training
After 10 Days of Practice With One Task cr With Varied
Tasks, WADC Technical Report 54-11S, Aero Medical Labora-
tory, Wright Air Development Center, Air Research and Devel-
opment Command, Wright-Patterson AFB, Ohio, May 1954
(Contractor: Northwestern University).

Transfer was studied among paired-associate perceptual-
motor tasks. Over 10 days of practice, the following conditions
were varied: (1) same task every day, (2) different task every
day, and (3) same task with stimuli and responses re-paired each
day. Varied training yielded superior transfer initially, but
the advantage disappeared after three days. '

Duncan, Carl P., and Underwood, Benton J. Transfer of Training
After Two Daye of Practice With One Task or With Vartied
Tasks, WADC Technical Report S4-38!, Aero Medical Labora-
tory, Wright Air Development Center, Air Research and Devel-
opment Command, Wright-Patterson AFB, Ohio, September 1954
(Contractor: Northwestern University).
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Transfer was studied among pairec-associate perceptual-motor
tasks., Over two days of practice the foliowing conditions were
varied: (1) same task each day, (2) five different tasks each day,
and (3) same task with stimuli and responses re-paired, five pair-
ings each half-day. Neither method of variation yielded transfer
superior to constant training.

Duncan, Carl P., and Underwood, Benton J. Transfer of Training
After Five Days of Practice With One Task or With Varied
Taske, WADC Technical Report 54-533, Aero Medical Labora-
tory, Wright Air Development Center, Air Research and Devel-
opment Command, Wright-Patterson AFB, Ohio, December 1954
(Contractor: Northwestern University).

Transfer was studied among paired-associate perceptual-motor
tasks. Over five days of practice, the following conditions were
varied: (1) same task every day, (2) 10 different tasks, 2 each
day, and (3) 10 different pairings cf the stimuli and responses
of the same task, 2 pairings each day. MNeither method of varied
training yielded transfer superior to constant training.

Duncan, Carl P., and Underwood, Benton J. The Effect on Transfer
of Varying Stimulation During Training, WADC Technical Report
56-279, Aero Medical Laboratory, Wright Air Development
Center, Air Research and Development Command, Wright-
Patterson AFB, Ohio, December 1957 (Contractor: North-
western University).

Among groups trained with different sets of stimuli, transfer
increased as a direct function of degree of variation as expressed
by numbers of sets of stimuli during training. The cost of provid- ‘
ing variation may not justify designing training devices to obtain
a full range of variation.

Goffard, S. James. Effectiveness of Variations in Code Practice,
Staff Memorandum, HumRRO Division No. 1 (System Operations),
Alexandria, Va., May 1958,

In an attempt to reljeve the monotony of code practice, new
materials were developed to be more interesting. When compared
with existing materials, the new materials were more interesting
but did not result in fasver learning.

Morrisett, Lloyd, Jr., and Hovland, Carl I. "A Comparison of Three
Varieties of Training in Human Problem Solving," J. Exp.
Psychol., vol. 58, no. 1, July 1959, pp. 52-55.

Subjects were given different distritutions of training
trials and then tested on the same transfer problem. Different
groups of subjects were trained on 1, 24, and 3 problems. Both
a high degree of learning on a single problem and variation in
problems are necessary for effective transfer.
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H. OTHER TRANSFER STUDIES

Briggs, George E., Fitts, Paul M., and Bahrick, Harry P. Transfer
Effects From a Single to a Double Integral Tracking System,
Research Report AFPTRC-TN-56-135, Operator Laboratory, Air
Force Personnel and Training Research Center, Air Research
and Development Command, Randolph AFB, December 1956.

Subjects were given 10, 30, or 50 trials on a velocity track-
ing system simulating the F-86D aircraft. A control group had
all its practice on the criterion task, which was an acceleration
tracking system. Groups showed increasing levels of performance
on the criterion task as a function of the number of trials on
the simpler device. The use of simpler devices may permit a
saving in cost of training on the entire system,

Colville, Frances M. "The Learning of Motor Skills as Influenced
by Knowledge of Mechanical Principles," J. Edue. Psychol.,
vol. 48, no. 6, October 1957, pp. 321-327.

Three mechanical principles and appropriate motor skills to
which the principles applied were studied. Subjects practiced
each skill, some with and some without knowledge of the principle.
There was no evidence that instruction concerning mechanical
principles aided learning of the skills.

Duncan, Carl P, "Transfer in Motor Learning as a Function of
Degree of First-Task Learning and Inter-Task Similarity,"
J. Exp. Psychol., vol. 45, no. 1, January 1953, pp. 1-11.

The experimental task required the subject to position a
lever in one of six slots in response to a light of a particular : -
color. First-task learning was defined in terms of number of
trials on a particular sc! of S-R connections. Inter-task simi-
larity involved the number of S-R connections that were the same
on first and second task. Transfer was positive for all experi-
mental groups and increased directly with both first-task learn-
ing and inter-task similarity, with no interaction. Differential
transfer due to varying first-task learning occurred throughout
acquisition of the final task, while that due to inter-task
similarity occurred only during the first half of second-task
practice. There was almost no evidence of interference, weasured o
by errors, between tasks.

e

Holland, James G., and Henson, Jean B. "Transfer of Training
Between Quickened and Unquickened Tracking Systems,"
J. Appl. Psychol., vol. 40, no. 6, 1956, pp. 362-366.

Four groups of subjects were trained as follows: (1) 140

u0-second trials on a quickened system, (2) same number of trials ﬁ
on an unquickened system, (3) 260 40-second trials on a quickened
system, and (4) same number of trials on an unquickened system.
Then each group was switched to the system about which it was
najive. Positive transfer occurred in all groups. The different
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amounts of training resulted in no difference in the extent of

transfer. Transfer of training between these two systems is
not complete.

Mohr, Dorothy R., and Barrett, Mildred E. "Effect of Knowledge of
Mechanical Principles in Learning to Perform Intermediate

Swimming Skills," Res. Quart. Amer. Aess. Hlth. Phye. Educ.
R‘Gr., VOI. 33. no. 4’ 1962, ppo 574‘580-

An experiment using two groups was conducted to determine the
effect of teaching mechanical principles on learning swimming.
The group that was taught mechanical principles was superior to
the group that was not.

Nelson, Dale 0. "Studies of Transfer of Learning in Gross Motor
Skills,” Res. Quar:. Amer. Ass. Hlth. Phys. Educ. Recr.,
vol. 28, no. 4, 1957, pp. 364-373.

Ninety men learned six paired gross motor skills with order
and method of teaching as variables. The following conclusions
are drawn: (1) Skills involving similar elements and patterns
should not be learned at the same time; and (2) deliberate teach-
ing for transfer of training (at least at the beginning stages
of learning) sppears to be ineffective in later learning of
skills with similar patterns and movements.

Ritchie, Malcolm L., and Michael, Archer L. '"Transfer Between
Instrument and Contact Flight Training," J. Appl. Psychol.,
vol. 39, no. 3, June 1955, pp. 145-149,

Twenty-two student pilots were taught two maneuvers on con-
tact and on instruments. One group learned contact first, the
other instruments. Contact training took fewer trials to learn.
Transfer from contact to instruments was -22%. Transfer from
instruments to contact was 47%.

I. DISTRIBUTION OF PRACTICL

e e oo e A AR B AR A8 2

Adams, Jack A., and Reynolds, Bradley. "Effect of Shift in Dis-
tribution of Practice Conditions Following Interpolated
Rest,” J. Exp. Psychol., vol. 47, no. 1, 1954, pp. 32-36.

All groups were given 40 15-secornd trials with 5-second
inter-trial rest periods for macsed practice and 45-second rest
periods for distridbuted practice. A control group received dis-
tributed practice throughout. Four experimental groups were
given either S, 10, 15, or 20 *rials of massed practice, a 10-
sinute rest. and the remaining tria.z under distributed practice.
Each experimental group showed a siguificant gain after rest.
Then all experimental groups readily shifted to the level of the
control group. Distribution of practice is regarded as a per-
formance rather than a learning variable.
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Norris, Eugenia B, '"Performance of a Motor Task as a Function of
Interpolation of Varying Lengths of Rest at Different Points
in Acquisition," J. Exp. Psychol., vol. 45, no. 4, 1953,
pp. 260-264,

The SAM Two-Hand Coordination test was used to study the
post-rest effects of 2-hour or 10-minute rests after 4, 6, or
28 minutes of pre-rest practice. Length of rest was not a dif-
ferential determiner of performance as measured by post-rest
gains. With continued practice, the longer rest seemed to be
more beneficial than the shorter one. The shorter the pre-rest
practice period, the greater the gain after rest.

Reynolds, Bradley, and Bilodeau, Ina McD. '""Acquisition and
Retention of Three Psychomotor Tests as a Function of Dis-
tribution of Practice During Acquisition,” J. Exp. Psychol.,
vol. 44, no. 1, July 1952, pp. 19-26,

Groups of subjects were given wassed or distributed practice
on the Rudder Control, Complex Coordination, and Rotary Pursuit
tests. Distributed practice yielded an advantage during acquisi-
tion trials, but this advantage did not hold up duriag massed
retention trials.

J. TRAINING DEVICES AND SIMULATORS

Adams, Jack A. Some Considerations in the Design and Use of
Dynamic Flight Simulators, Research Report AFPTRC-TN-57-51,
Operator Laboratories, Air Force Personnel and Training
Research Center, Air Research and Development Command,
Randolph AFB, Tex., April 1957.

This is a general discussion of the requirements for fidelity
in dynamic flight simulators, Topics covered include whole-task
simulators, part-task simulators, fidelity of simulation and
transfer of training, fidelity of simulation and proficiency
measurement.

Cox, John A., Wood, Robert O., Jr., Boren, Lynn M., and Thorne,
H. Walter. Rumctional and Appearance Pidelity of Training
Devices for Fired-Procedures Taske, Technical Report 65-4,
Human Resources Research Office, June 1965,

Twelve training devices of reduced fidelity were prepared.
Several five-man groups were trained using each device, and then
each man was given a proficiency test. Intelligence of trainees,
teaching method, and instructor effects were statistically
controlled. No significant differences in proficiency or length
of training time were found to be associated with the training
device used, regardless of degree of functional or appearance
fidelity. As a field test under more realistic Army conditicns,
with military instructors and soidiers chosen st random, a low
fidelity device was used to train one group while ancther group
vas {nstructed with high fidelity equipment. A comparison of
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proficiency levels and training times showed only chance dif-
ferences between these two groups.

Creelman, John A. Evaluation of Approach Training Procedures,
Research Project No. NM 001 109 107, Report No. 2, U.S. Naval
School of Aviation Medicine, Naval Air Station, Pensacola,
Fla., 195S.

A contact approach trainer was evaluated within the context
of Navy Primary Flight Training. The group receiving instruction
in the trainer received significantly higher ratings on approaches,
required fewer landings during presolo stage, and had fewer
unsatisfactory check flights than the control group.

Denenberg, Victor H. The Training Effectivenese of a Tank Hull
Trainer, Technical Report 3, Human Resources Research Office,
February 1954.

A comparison was made between the tank hull trainer, costing
$10,000, and a mockup whose materials cost $27. The mockup was
a better training aid than the tank huil trainer for teaching
starting and stopping procedures. Trainees who had been taught
by the mockup started and stopped the Mu7 tank nearly as well as
trainees who had previous experience in starting and stopping the
Mu7 tank. The mockup, the trainer, and the actual tank were
equally effective in teaching the nomenclature and locatic.. of
the driver's instruments and controls. Trainees acquired more
information concerning the track and suspension system from work
on the hull trainer than they did from work on actual tanks.

Flexman, Ralph E., Townsend, John {., and Ornstein, George N.
Evaluation of a Contact Flight Stmulator hhenm Used in an
Air Force Primary Pilot Training Program: Part I. Over-all
Effectiveness, Technical Report AFPTRC-TR-54-38, Basic Pilot
Research Laboratory, Air Force Personnel and Training
Research Center, Air Research and Development Command,
Goodfellow AFB, Tex., 1954,

A simylator-trained group was given 1C0 hours of T-6 flying
time plus 40 hours of P-1 contact simulator time. The -ontrol
group received 130 hours of T-6 flying time and no simulater
training. The simulator group was superior in proficiency to the
control group. Nc adverse effect of simulator training was
cbserved in terms cf attrition or accidents.

French, Robert Stanton, Crowder, Norman A., and Tucker, Joseph
A., Jr. The K-ysterm NAcC-! Troukle-shooting Traincr:
Il. Effeotivences tr an Fxperimental Training Course,
Development Report AFPTRC-TN-56-120, Maintenance Laboratory,
Air Force Personnel and Training Research Center, Air
Research and Developaent Command, Lowry AFB, Colo.,
Ovtober 1956,

oy




350.

351,

352.

353.

Practice of Performance

An evaluation was made of the K-System MAC-1 Trouble-Shooting
trainer, compared with training on actual equipment. The trainer
groups compared favorably with those trained on actual equipment.
The trainer, perhaps with modifications, could be used effectively
as a supplement to equipment either in formal or on-the-job train-
ing. Apprentice mechanics can learn systematic troubleshooting pro-
cedures based on a logical analysis of the data flow of the system.

Gagné, Robert M. "Simulators," in Training Research and Education,
Robert Glaser (ed.), University of Pittsburgh Press,
Pittsburgh, 1962, pp. 223-246.

This is a general discussion of the uses of simulators in
training, and includes (1) what is meant by simulation, (2) pur-
poses of simulation, (3) what is simulated, (4) simulators in
their training function, (5) simulators in performance assessment,

and (6) implications for education.

Mahler, W.R., and Bennett, G.K. Psychological Studies of Advanced
Naval Air Training: Evaluation of Operational Flight Trainers,
Technical Report SPECDEVCEN 999-1-1, Special Devices Center,
Port Washington, N.Y., September 1950 (Contractor: Psycholog-

ical Corporation).

The effectiveness of Operational Flight Trainers (OFTs) for
the PBM and PBu4Y in transferring skills to the actual aircraft
was studied in Naval Advanced Aviation Training. Attention was
restricted to the familiarization (FAM) and instrument (INST)
bases of the training program. Conclusions were that (1) there
was no saving in flight time in FAM, and a small but not practi-
cally significant saving in 1lIST; and (2) experimental students

made fewer errors.

McClelland, William A., Abbott, Preston S., and Stovie, William H.
Teaching Radar Scope Interpretation With Motior Pictures:
I. Radar Ravigation, the Fllington Studu, Technical Report
AFPTRC-TR-54-25, Aircraft Observer Rescarch Laboratory, Air
Force Personnel and Training Research Center, Air Research
and Develcpment Command, Mather AFB, Calif., July 1954.

The training device studied usea motion picture presentations
of radar scope returns on a simulated display. One group had all
training on the ground trainer, Another had half of its instruc-
tion on the trainer, and half in the air. A third group had all
instruction in the air. There was no significant difterence in
cadar navigation prcficiency between the groups. The all-trainer
group was slightly deficient in set operation in later training,
but this deficiency was quickly overcome.

McKnight, A. James {ed.). Nethods and levices ‘or Teacking fata
Flow to tlectronice Maintevance Feresovmel, Research Memo-
randum, HumRRO Division No. 1 (System Operations),
Alexandria, Va., November 1962.
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Pilot studies were conducted on a brief course in general
principles of troubleshooting logic for electronics maintenance
training. It was found that, after proloiged periods dealing with
a particular signal-flow pattern, students tended to concentrate
on specitic symptom-cause relations rather than on principles.
This experience suggested that important general aspects of
troubleshooting logic should be covered before training in any
particular system, and that prolonged practice on particular

systems should be confined to those the man being trained will

use, Several signal-flow simulators were developed for truining
and training research. '

Miller, Ro.oert B, Psychological Considerations in the Design of
Training Equipment, WADC Technical Report 54-563, Aero
Medical Laboratory, Wright Air Development Center, Air
Research and Development Command, Wright-Patterson AFB, -Ohio,
December 1954 (Contractor: American Institute for Research).

This is a general treatment of design considerations for
training equipment. Topics covered include (1) some principal
concepts in learning and transfer of learning, (2) problems of
physical simulation, (3) stage of learning and degree of physical
simulation, (4) knowledge of results and scoring, (5) recording
procedures, (6) proficiency measurement, (7) the design of the
instructor's station, (8) the trainer as a demonstrator of
principles, and (9) outline of steps in designing a train-
ing device. )

Miller, Robert B. Task and Part-Task Trainers and Training,
WADD Technical Report 60-469, Behavioral Sciences Laboratory,
Aerospace Medical Division, Wright Air Development Division,
Air Research and Development Command, Wright-Patterson AFB,

Ohio, June 1960 {Contractor: American Institute for Research).

The factors to be considered in designing and using whole-
task and part-task trainers are described. Rules are given for
identifying parts of tasks and relating them to requirements for
certain kinds of part-task trainers. Tasks or parts of tasks
are classified as follows: (1) standard, routine procedures,
(2) nonstandard procedures abstracted from work contexts,

(3) tracking tasks, and (4) knowledges. Major classifications
for trainers are the familiarization trainer, the instructed-
response trainer, and the automatized-skill trainer.

Muckler, F.A., Nygaard, J.E., O'Kelly, L.I., and Williams,
A.C., Jr. Psychological Variables in the Design of Flight
Simulators for Training, WADC Technical Report 56-369,
Aero Medical Laboratory, Wright Air Development Center,
Air Research and Development Command, Wright-Patterson AFB,
Ohio, January 1959,

This is a review of the literature and analysis of the
pioblem of use of simulators for flight training.
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Murnin, Joseph A. Compariscn of Training Media: Transfer of
Prineiples Involved in a Manipulative Skill; Operation of
Aireraft Load Adjuster Slide Rule, Technical Report
SPECDEVCEN 269-7-103, Special Devices Center, Port Washing-
ton, N.Y., September 1955 (Contractor: Pennsylvania
State University).

This study was performed to give evidence on the value of
a transparency, a trainer, and actual cquipment for teaching the
manipulative skill of operating the aircraft adjuster slide rule.
For teaching the transfer of weight and balance principles from
one aircraft to another, the individual load adjuster slide
rule was as effective as the Multi-Engine Weight-and-Balance
Trainer. Transparencies of the aircraft models were not as
effective as the Multi-Engine Weight-and-Balance Trainer.

Ornstein, George N., Nichols, Irwin A., and Flexman, Ralph E.
Evaluation of a Contact Flight Simulator When Used in an
Aipr Force Primary Pilot Training Program: Part II. Effective-
negs of Training on Component Skills, Technical Report
AFPTRC-TR-54-110, Basic Pilot Research Laboratory, Air Force
Personnel and Training Research Center, Air Research and
Development Command, Goodfellow AFB, Tex., December 1954,

A study was made of the effectiveness of the P-1 simulator
in teaching specific components of contact and instrument flying
skills. The simulator was generally effective, but it is most
effective for those maneuvers not exceeding the design limitations
of the trainer and those that are heavily loaded with proce-
dural components.

Poe, Arthur C., and Lyon, Verne W. The Effectiveness of the
Cycloramic Link Trainer in the U.S. Naval School, Pre-Flight,
Project Report No. NM 001 058.07.0i, U.S. Naval School of
Aviation Medicine, Naval Air Station, Pensacola, Fla., 1952.

The purpose of the study was to determine the contribution
of instruction in the SNJ Cycloramic Link during preflight
school to flight proficiency in the initial stages of flight
training. The Link group had five periods of Link instruction.
The control group had regular preflight instruction. The
criteria used were number of flight attritions, number of board
proceedings to consider flight deficiencies, number of extra
flights required to meet proficiency standards, instructional
flight grades, and c':ck flight grades. No statistically sig-
nificant differences were found.

Siskel, Maurice, Jr., and Smith, Wayne D. A Preliminary Training
Stuay of the H-34 Cockpit Procedures Trainer, Research
Memorandum, HumRRO Division No. 6 (Aviation), Fort Rucker,
Ala., October 1960.
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Subjects were given 6, 3, and 0 hours in the H-3u4 Cockpit
Procedures Trainer prior to actual practice in the H-34 heli-
copter. Procedures were learned satisfactorily in three hours
of practice in the trainer. Practice in the trainer led to
reduced errors and less time required to reach satisfactory
performance in the helicopter.

¥ilcoxon, Hardy €., Davy, Earl, and Webster, James C. Evaluation
of the SNJ Operational Flight Trainer, Technical Report
SPECDEVCEN 999-2-1, Special Devices Center, Port Washington,
N.Y., March 1954 (Contractor: Psychological Corporation).

A study was conducted of the value of the SNJ operational
flight trainer (OFT). Both the SNJOFT and the simpler device
NavBIT were effective aids to training. The NavBIT was equal
in effectiveness to the SNJOFT in basic instrument training an.

- slightly superior for radio range work. Synthetic training
should be given in a block prior to actual flying, rather

than iuterspersed with flight. A progress-at-own rate flight
schedule plus a rigorous block of ground training saved an
average of 1.3 hours of flight time during the basi~ instru-
ment phase. The SNJOFT was only as effective as the combination
SNJ cockpit mockup and Cycloramic Link Trainer in providing
cockpit familiarization, despite its higher sophistication

and cost.

Willard, Norman, Jr., Bancroft, Charles A., and Reddon, John r,
The Training Effectiveness of a Stereoscopic Range-Finder
Trainer, Technical Report 12, Human Resources Research Office,
October 1954,

The range-finder training instrument OROPT-T1 was evaluated
in comparison with training on the range finder itself. The
trainer assisted in distinguishing operators who will make nor-
mal progress from those who will require special training. It
had no special value for training poor students. There was
positive transfer to the range finder itself. The trainer was
useful as a familiarization device.

K. MISCELLANEQUS

Adams, Henry L. "The Comparative Effectiveness of Electric and
Manual Typewriters in the Acquisition of Typing Skill in a
Navy Radioman School," J. Appl. Psychol., vol. 41, no. 4,
1957, pp. 227-230.

An experimental group was trained on electric typewriters
but switched to manual typewriters for the last fourth of the
training. A control group practiced on the manual typewriter

~entirely. As measured by tests composed of cipher groups, there

was no difference between the groups.
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Baker, Robert A., Mathers, Boyd L., and Roach, Eugene C. The
Effects of Inereasing and Decreasing Training Time on
Proficiency in the Critical Armmor Skille, Technical
Report 55, Human Resources Research Office, June 1959,

Halving, doubling, and tripling training time were compared
to determine the effects of training time on proficiency. Forty-
one Armor instructional units were used for the study. With
increased training time proficiency increased, but not at the
desired rate. It was conciuded that changes in training method,
rather than lengthening the training program, were called for,

Bell, A, Howard. "Effects of Experimentally-Induced Muscular
Tension and Frequency of Motivational instructions on
Pursuit Rotor Performance,' Percept. Mot. Skzlls, vol. 9,
no. 2, June 1959, pp. 111-115.

The variables in this study of pursuit rotor learning were
induced muscular tension and instructions to improve. The
variables were not effective.

Briggs, George E., Fitts, Paul M., and Bahrick, Harry P. Learn-
ing and Performance in a Complex Tracking Task as a Fumetion
of Visual Noise, Research Report AFPTRC-TN-56-67, Intercepter
Pilot Research Laboratory, Air Force Personnel and Training
Research Center, Air Research and Development Command,
Tyndall AFB, Fla., June 1956.

Four groups practiced tracking in an F-86D simulator. In
preliminary training the groups practiced with different degrees
of noise. The final task involved a varying noise level. There
was no significant difference between the groups.

Christensen, J.M., and Crannell, C.W. The Effect of Selected
Visual Training Procedures on the Visual Form Field, WADC
Technical Report 54-239, Aero Medical Laboratory, Wright Air
Development Center, Air Research and Development Command,
Wright-Patterson AFB, Ohio, April 1955 (Contractor:

Miami University).

An attempt was made to increase the area of the visual form
field through certain training procedures--reading groups of
digits exposed tachistoscopically, and perceiving single digits
exposed to the periphery of the retina. Criteria were pretests
and posttests of (1) reading speed and accuracy, (2) ability
to check read a panel of simulated aircraft instrument dials
exposed tachistoscopically, (3) ability to perceive digits in
peripheral areas, and (4) ability to perceive other peripherally
exposed symbols. Results were negative except for some transfer
from training with peripherally exposed digits to the perception
of Landolt rings. It is concluded that training with extremely
simple stimuli is unlikely to result in a general improvement
in form vision or reading proficiency.
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369, Clark, L. Verdelle. "Effect of Mental Practice on the Development
of a Certain Motor Skill," Res. Quart. Amer. Ase. Hlth. Phys.
Edue. Reer., vol. 31, no. 4, 1960, pp. 560-569.

Mental practice was compared with physical practice in the
one-hand basketball foul shot. Mental practice was nearly as
effective as physical practice.

: 370. Crannell, C.W., and Christensen, J.M. Expanaion of the Visual

! Form Field by Perimeter Training, WADC Technical Report
55-368, Wright Air Development Center, Wright-Patterson AFB,
Ohio, 1955.

The effect of various types of perimetric training on the
visual form field was studied. In addition to a control group
s that received no training, other groups received, respectively,
- 10, 20, 30, and 40 half-hour sessions of training. As in a
previous study, there was much improvement in ability to identify
familiar stimuli presented farther and farther from the foveal
area, but no evidence of transfer to other stimuli.

MR g s

371. Fitts, Paul M. "Factors in Complex Skill Training," in Training
Regearch and Eccation, Robert Glaser (ed.), University of
Pittsburgh Press, 1962, pp. 177-198.

This chapter provides a review of significant factors in
complex skill training. Topics discussed include task taxonomy,
instructor opinions on the problems of skill training, phases in
complex skill learning (cognition, fixation, and automation),
the learning of subroutines, absence of plateaus and asymptotes,
and implications for training.

372. Fitts, Paul M. "Perceptual-Motor Skill Learning," in Categories
of Human Learning, Arthur W. Melton (ed.), Academic Press,
New York, 1964, pp. 243-28S.

This article reviews the learning of perceptual-motor skills.
Major topics include definitions and taxonomy, theoretical models,
the continuity-discontinuity issue in skill learning, phases
characteristic of skill learning, cognitive aspects of skill learn-
ing, some cross-category problems of skill learning, and some
relatively unique aspects of skill learning.

373. Gibson, Eleanor J. A4 Survey of Research on Improvement in Per-
ceptual Judgments as a Function of Controlled Practice and
Training, Research Bulletin 53-45, Perceptual and Motor
F Skills Research Laboratory, Human Resources Research Center,
~i\? Air Research and Development Command, Lackland AFB, Tex.,
‘ November 19S3.

An extensive review of research on the training of percep-
tual judgments is presented. Generally, perceptual judgment,
where it can be trained, can be treated as identification learning.
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Gibson, Eleanor J., and Bergman, Richard. The Fffect of Trainirg
on Absolute Estimation of Distance Over the Ground, Research
Bulletin AFPTRC-TR-54-95, Skill Components Research Laboratory,
Air Force Personnel and Training Research Center, Air Research
and Development Command, Lackland AFB, Tex., December 1954.

Subjects estimated the distance of targets over ¢ level field.
Improvement of absolute judgment of distance occurred as a result
of training, even though none of the distances prese:.ted were
repeated. Training corrected errors of both under- and over-
estimation very quickly. The function related true to estimated
error was linear.

Goldstein, Mymon, and Ellis, Douglas S. Pedestal Sight Gunnery
Skille: a Review of Research, Research Report AFPTRC-TN-56-31,
Armament Systems Personnel Research Laboratory, Air Force
Personnel and Training Research Center, A.r Research and
Development Command, Lowry AFB, Colo., February 1956.

A review is presented of the literature on pedestal sight
gunnery skills covering the period 1944-1955. Topics include
performance measurement, devices and reliatilities, task analysis,
training and selection.

HumRRO Division No. 4 (Infantry). Extension of Research in TRAIN-
FIRE I Rifle Markemanship Courss, Reseirch Memorandum, Fort
Benning, Ga., December 1759,

The purpose of the study was to evaluate the effect of
additional practice on areas of the TRAINFIRE Range. Repetition
of the proficiency test wes the most effective method for obtain--
ing higher proficiency.

Jones, Francis E., and Odom, CWO William F. MOONLIGHT II: Train-
ing the Infantry Soldier to Fire the M1 Rifle at Night,
Technical Report 15, Human Resources Research Office,
December 1954.

Against dark and flashing targets, veterans of Korea were
no more proficient than men who had just completed basic training.

Use of aids, such as a flash hider or waxed white string, did not -2
increase proficiency. A special training method increased pro-
ficiency from 60% to 210% depending on the type of target, with "

the exception of moonlight conditions. The general method of
showing the soldier what he cannot do and why not, to show him
how he can and why, and to let him prove he can is stressed.

Kidd, J.S. A Comparison of Two Methods of Controller Training in
Stmulated Air Traffic Control Task: A Study in Human Engi-
neering Aspects of Radar Air Traffic Comtrol, WADC Technical
Report 58-449, Aero Medical Laboratory, Wright Air Develop-
ment Center, Air Research and Development Command, Wright-
Patterson AFB, Ohio, January 1959 (Contractor: Ohio
State University).
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Two conditions were compared in training of a complex task
of radar air traffic control: (1) constant high input load during
training, and (2) graduated input load during training. Controllers
trained under constant high input load were superior to the others
on several criteria. An explanation was proposed in terms of
increased frequency of knowledge of performance for the first group.

Lichte, William H., Eason, Robert G., Miller, John G., Borreson,
Clarence R., and Wist, Eugene. A Review of the Literature
Relating to the Socope-Interpretation and Map-Reading Tasks
of the Aircraft Observer, Research Report AFPTRC-TN-57-110,
Operator Laboratory, Air Force Personnel and Training
Research Center, Air Research and Development Command,
Randolph AFB, Tex., August 1957,

This report is a review of the literature on perception,
scope reading, gcographical orientation, and charts and their use.
A 67-item bibliography is included.

Mayer, Sylvia R. "The Effect of Induced Tension During Training
on Visual Form Recognition," J. Educ. Fsychol., vol. 48,
1957, pp. 11-17,

The effect of induced tension during learning was studied.
Varying degrees of dynamometer tension were used. The task
required subjects to learn forms that must later be recognized
from among similar ones. Recognition frequency was at a maximum
with drawing, at a minimum with tracing, and decreased systemati-
cally with increases in dynamometer tension.

McGuigan, F.J., and Grubb, James W. Several Methods of Teaching
Contour Interpretation, Technical Report 35, Human Resources
Research Office, January 1957.

Several methods are compared to select the best for teaching
map contour interpretation. The best method was one in which
soldiers associated terrain features as pictured on two-dimensional
slides with contour lines as represented on three-dimensional
relief maps.

Miller, James W., and Ludvigh, Elek. An Analysie of Certain
Factors Involved in the Learming Process of Dynamic
Visual Acuity for 1000 Raval Aviation Cadets, Project
No. N 17 01 99, Subtask 2, Report 13, U.S. Naval School
of Aviation Medicine, Naval Air Station, Pensacola, Fla.,
April 1957 (Contractor: Kresge Eye Institute).

A majority of subjects who practiced dynamic visual acuity
improved with practice. A suhstantial minority failed to show
any improvement, however. An equation was developed to express
the results.

Naylor, James C., and Briggs, George E. Long-Term Retention of
Learned Skills: A Review of the Literature, ASD Technical

“a,
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Report 61-390, Behavioral Sciences Laboratory, Aerospace
Medical Laboratory, Aeronautical Systems Division, Air Force
Systems Command, Wright-Patterson AFB, Ohio, August 1961
(Contractor: Ohio State University).

An extensive review of the literature on the long-term
retention of learned skills is presented. While many variables
may be important, only limited research has been conducted with
any one. Variables seem to fall into categories of type of task,
learning parameters, retention interval parameters, and recall
parameters. Task organization and scoring criteria are considered
key variables in research on long-term retention.

Naylor, James C., Briggs, George E., and Reed, Walter G. The
Effects of Task Organization, Training Time, and Retention
Interval on the Retention of Skill, Technical Documentary
Report No. AMRL-TDR-62-107, Behavioral Sciences Laboratory,
Aerospace Medical Division, Air Force Systems Command,
Wright-Patterson AFB, Ohio, September 1962 (Contractor: Ohio
State University).

The effect of amount of training, task organization, and
length of retention interval on long-term retention of a dis-
crete and a continuous task were studied. Conclusions were
that (1) amount of training is a highly important variable,
and (2) under lesser training conditions, task organization
becomes important.

Parker, James F., Jr., and Fleishman, Edwin A. Use of Analytical
Information Concerning Task Requirements To Increase ihe
Effectiveness of Skill Training, Psychological Research
Associates, Arlington, Va., December 1959.

Prior analysis had revealed factor analysis information about
the importance of task components at various stages of practice
of a complex tracking skill. This provided the basis for special
instructions to students. Learning by students who received this
information was superior to that by students who had not.

Parker, James F., Jr., and Fleishman, Edwin A. '"Use of Analytical
Information Concerning Task Requirements To Increase the
Effectiveness of Skill Training," J. Appl. Psychnl., vol. 45,
no. S, October 1961, pp. 295-302.

Factor analysis of a tracking task yielded information con-
cerning abilities important at different stages of practice,
One group received no formal training. A second group had a
"common sense" training program. A third group had additional
instruction derived from the task analysis. The third group
showed higher proficiency than the others.

Stevenson, Harold W., and Noushegian, George. '"The Effect of

Instruction and Degree of Training on Shifts of Discriminative
Responses," Amer. J. Psychol., vol. 69, 1956, pp. 281-284.
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Three groups of subjects were trained to make a size discrim-
ination, and then, without knowledge of the shift, a position
discrimination. A fourth group was instructed that the problem
would change. The results were: (1) The degree of training in
the first discrimination was positively related to the ease of
solving the second; (2) perseveration of responses was not a
function of the degree of training; and (3) instruction signifi-
cantly increased the ease of making a change.

Strahm, Carolyn L. "The Influence of Instruction on Performance
of s Complex Perceptusl Motor Task," Can. J. Psychol.,
vol. 9, no. 3, 1955, pp. 168-172,

Subjects were informed that errors made on the Toronto Com-
plex Coordinator were being recorded. It was hypothesized that
the following results would be obtained: (1) A decrease in the
number of matches and in the number of total errors, and (2) an
increase in the latency-match, initial error-match, and error
persistence-total error ratios. Hypotheses were found to be tenable.

West, Leonard J. "An Experimental Comparison of Nonsense, Word,
and Sentence Materials in Early Typing Training," J. Edue.
Psychol., vol. 47, 1956, pp. 481-489.

The following types of early keyboard practice materials were
compared: single finger nonsense sequences, short words, long
words, and sentences. The word and sentence typists were generally
superior to those who used traditi~nal drill sequences.

West, Leonard J. Recommendations for Typewriting Training, Devel-
opment Report AFPTRC-57-68, Air Force Personnel and Training
Research Center, Lackland AFB, Tex., 1957.

This report presents a set of recommendations for conducting
training in typewriting, organized around 11 general principles.

West, Leonard J. Review of Research in Typewriting Learming With
Recommendations for Training, Research Report AFPTRC-TN-57-69,
Air Force Personnel and Training Research Center, Lackland
AFB, Tex., June 1957.

This is an extensive review of research on learning to type-
write, with many recommendations for more effective training.
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MANAGEMENT OF STUDENTS

Ausubel, David P., Schpoont, Seymour H., and Cukier, Lillian.
"The Influence of Intention on the Retention of School
Materials," J. Educ. Psychol., vol. 48, 1957, pp. 87-92,

An experimental group and a control group studied ar histori-
cal passage and were tested immediately afterwards. Then the
experimental subjects were informed that they would be tested
again in two weeks. The control group was not so informed but
received a surprise test. There was no significant difference
in retertion between the groups.

Azrin, N.H. "Use of Rests as Reinforcers," Psychol. Rep.,
vol. 7, no. 2, October 1960, p. 240.

A description is presented of the performance of one subject,
under Fixed Interval and Fixed Ratio schedules, using rest as a
reinforcer for a handwheel turning task. Fixed Ratio resulted
in higher levels of performance than Fixed Interval reinforcement.

Bayton, James A., and Conley, Harold W. ‘'Duration of Success
Background and the Effect of Failure Upon Performance,"
J. Gen. Psychol., vol. 56, Second Half, April 1957,
pp. 179-185.

Three groups of subjects had, respectively, 5, 10, and 15
trials of "success" in the Minnesota Rate of Maripulation test
before expcriencing "failure."” For the 10 and 15 success groups,
failure resulted in an increase in the level of performance.

This did not occur after 5 success trials. It is concluded that
when failure is the first or early experience, the effect is
inhibitory, but that when failure follows extensive success,

it facilitates performance.

Binder, Amold, McConnell, David, and Sjoholm, Nancy A, "Verbal
Conditioning as a Function of Experimenter Characteristics,"
J. Abnorm, Soc. Psychol., vol. S5, no. 3, November 1957,
pp. 309-314,

A male and a female experimenter conducted verbal condition-
ing, reinforcing the use of hostile words by saying "“good.”
Significant differences were found by different experimenters,
with the female experimenter producing a steeper slope when
the number of hostile words was related to blocks of trials.
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Buss, Amold H., Gerjuoy, Irma R., and Zusman, Jack. 'Verbal
Conditioning and Extinction With Verbal and Nonverbal
Reinforcers," J. Exp. Psychol., vol. 56, no. 2, August 1958,
pp. 139-145,

Cigarettes, candy, poker chips, and the word "good" were used
a. reinforcers in verbal operant conditioning and extinction.
Poker chips were ineffective as a reinforcer, but "good" and cigar-
ettes and candy were effective. Acquisition slope was related to
extinction slope. The nonverbal reinforcer did not yield signifi-
cantly faster extinction than the verbal reinforcemen. .

Caro, Paul W., Jr. "The Effect of Class Attendance and 'Time
Structured’' Content on Achievement in General Psy-hology,"
J. Edue. Psychol., vol., 53, no. 2, April 1962, pp. 76-80.

"The effects of attending class and of structuring an Intro-
ductory psychology course with respect tc time an  contcnt we e
studied, using 335 undergraduates in a 2x3 factori.' design. Time
structuring was accomplished through tchel!ules of testir,. Using
end-of -course achievement test scores as the criterion, I ratios
for neither the class attendance variable, the time structure
variable, nor the treatment interaction were significant at the
.10 level. It was concluded that students -_crformed as well
through independent study as in the ccnvel.ional class situation,
and time structured content was ineffective as a determiner of
student achievement. Student dropouts and the number of students
seeking individual assistance were unrc<lat-l] to the experimen-
tal treatments."

Cline, Victor C., Beals, Alan, and Seidman, Dennis. Fvaluation of
Four-Week and Eight-Week Basic Training for Men of Various
Intelligence Levels, Technical Report 32, Human Resources
Research Office, November 1u56.

The performance of high-, low-, and medium-aptitude trainees
was compared after four and eight weeks of basic training. The
high-aptitude perzonnel in the four-week group learned as much
militarv informaticn and performed as well un performance tests
as high-aptitude perscnnel in the eight-week course. Personnel
in *he high-aptitude four-week comparies were superior to the
norma' L.ight-week trainees in military knowledge and performance
tests, lut slightly lower in rifle rarksmarship and physical
fitness, . ersofi..el of the ‘our-week normal-input compenies learned
as much military informatio:: as persconnel of the eight-week normal
companies, but 4i1 not do av well ac the eight-week trainees on
the periormance t.sts, ritie marksmanship, and physical fitness.

Cohen, Bertram D., Kalish, llarry 1., Thurston, .John R., and Cohen,
Edwin. “kxperimental Manipulation of Verbal Behavior,"
S.obxp. Feachel., vol. 47, no. 2, 1954, pp. 106-110,

The use of Certain sonls I. sentences was reinforced by the
expe! imenter saring “goxd" in a {lat tone of veice. Standard
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acquisition and extinction curves generally resulted. The sub-
jects were not aware of the reinforcer.

Duel, Henry J. "Effect of Periodical Self-Evaluation on Student
Achievement ," J, Educ. Psychol., vol. 49, 1958, pp. 197-199.

Using a rating scale of prcficiency, students rated their pro-
ficiency on various tasks at the beginning and end of each test
point for the task. In two experiments significant results were
obtained favoring the use of self-evaluation tc raise achievement.

Fattu, Nicholas, and Mech, Edmund V. 'Resistance to Extinction of
Verbal Responses Following Two Patterns of Reinforcement,"”
J. Gen, Pcychol., vol. 53, Second Half, October 1955,
pp. 193-198.

Subjects were required to say numbers. They were reinforced
by the experimenter saying "mmm-hmmm" whenever the proper number
class was given. A comparison of 100% vs. 50% reinforcement was
made and the 50% group showed more resistance to extinction.

Firdlay, Donald C., Matyas, Seymour M., and Rogge, Hermann III.
Training Achievement in Basic Combat Squade With Conmtrolled
Aptitude, Technical Report 16, Human Resources Research Office,
January 1955.

This study was designed to test a method of raising the per-
formance of low-aptitude basic trainees by placing them in squads
containing more high-aptitude trainees than normal: raising moti-
vation was also tested by rewarding squads on the basis of test
averages. Low-aptitude men did not benefit from training with
high-aptitude men. S3Squad competition and reward increased
proficiency by about 28%.

Fiske, Donald W., and Maddi, Salvatore R. PFunctions of Varied
Experience, Dorsey Press, Inc., Homewood, Il1., 1961,

An analysis of the effects of varied experience on behavior
is presented, along with a conceptual framework by the principal
authors. Several chapters by different writers follow, after
which the conceptual framework is evaluzted.

Fleishman, Edwin A, A Relationship Between Incentive Motivatioa
and Ability Level in Psychomotor Performance,” J. Exp.
Psyciol., vol, 56, no. 1, July 1958, pp. 78-81,

Supplementary verhal motive-incentive instructions were giver
to half of the subjects, divided into high- and low-ability groups.
The subjects practiced a complex relf-paced psychomotor task for
20 one-minute trials. The high-ability group was favorably affected
by the instructjons, while the low-ability group was not.

Gloye, Eugene., ‘“Learning as a Function of Contexts Differcntiated
Throuzn Antecedent Valuve Experience,” V. fxp. Peychol.,
vol. S0, no. 4, 1955, pp. 2061-264.
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Numbers were learned in cortexts that had previcusly been
given affective value (positive, neutral, or negative). Fewer
trials were required to learn numbers in a neutral coniext than
in either a positive or negative one.

grosslight, Joseph H.,, Hall, John F,, and Murnin, Joseph. 'Pat-
terning Effect in Partial Reinforcement," J. Exp. Psychol.,
vol. 46, no. 2, August 1953, pp. 103-106.

Using a modification of the Humphreys light expectancy proce-
dure, three patterns of reinforcement were studied: (1) continuous
reinforceuent, (2) partial reinforcement with nonreinforcement
termination, and (3) partial reinforcement with reinforcement
termination. Condition (3) leads to the greatest resistance
to extinction.

Hoehn, Arthur J., and Saltz, Eli. "Effect of Teacher-Student
Interviews on Classroom Achievement," J. Z.lue. Psychol.,
vol. 47, 1956, pp. 424-435. °

The effect of teacher-conducted interviews was studied in an
Air Force technical schocl. The results suggest that the average
teacher cannot improve grade averages by means of interviews.
Interviews may be harmful for some borderline stuldents.

Jensen, Barry T. "Instruction and Personality as Factors in Student
Performance,' J. Educ. Res., vol. 47, March 1954, pp. 529-535.

Independent study vs. class attendance were compavred in a
college course in adolescent development. It was concludead that
students not attending class can achieve as much as those attend-
ing class regularly if the course is not rigidly outlined and
students have tc work somewhat independently. Those attending
class learned more when the criterion was acquisition of knowledge
about the course content.

Kaess, Walter, and Gosette, Robert. "Effectiveness of Individual
Conferences With Students Failing Introductory Psychology,"
J. Psychol., vol. 48, First Half, July 1959, pp. 141-145,

Labora*ory instructors in psychology invited failing students
for individual conferences. Compared to a control group, there
was no evidence that conferences improved a student's later per-
formance in the course.

Kanfer, Frederick H. 'Verbal Conditioning: Reinforcement Schedules
and Experimenter Influence," Psychol. Rep., vol. 4, no. 3,
September 1958, pp. 443-452.

Subjects were assigned to a Fixed Ratio group, a modified
Fixed Interval group, and a modified Variable Interval group.
Twe experimenters administered the same procedures to half the
subjects in each group. Reinforcement was a flashing light that
represented a point score. Verbs were reinforced. The Fixed
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Ratio group yielded the highest ratic of verbs to reinforcement,
and the greatest resistance to extinction. The experimenters
differed in their effect on rate of verbs during extinction.

Kanfer, Frederick H., and Marston, Albert R. "Human Reinforcement:
Vicarious and Direct," J. Exp. Psychol., vol. 65, no. 3,
March 1963, pp. 292-296.

Subjects said words intermittently with a taped simulated
group performing a verbal conditioning task. Groups were provided
vicarious reinforcement, direct reinforcement, both, or neither.
Vicarious reinforcement involved a subject's listening to the
experimenter say "good" when a taped subject gave a critical
response. Direct reinforcement involving saying "good" directly
to each subject. Vicaricus reinforcement significantly facilitated
learning, with direct reinforcement showing no additional effects.
Extinction differences were due to differences in acquisition levels.

Kostick, Max Martin. '"An Experiment in Group Decision," J. Teach.
Educ., vol. 8, 1957, pp. 67-72.

The technique of group decision to raise grades resulted in
an increase of approximately seven percentage points on an objec-
tive test. The decision was to try to raise scores five percent-
age points.

Krasner, Leonard. "Studies of the Conditioning of Verbal Behavior,"
Psychol. Bull., vol. 55, no. 3, May 1958, pp. 148-170.

The majority of 31 articles reviewed report positive results
with the use of reinforcers such as "good" or "mmm-hmmm."

Levine, Jacob, and Butler, John. 'Lecture vs. Group Decision in
Changing Behavior," J. Appl. Psychol., vol. 36, no. 1,
February 1952, pp. 29-33.

Previous analysis of the ratings of 395 factory workers by
29 supervisors had shown them tc be biased in favor of men hold-
ing high-level jobs. Group discussion was effective in changing
rating behavior, while formal lecture was not.

Lewis, Donald J., and Duncan, Carl P, "The Effect of Partial Rein-
forcement and Length of Acquisition-Series Upon Resistance to
Extinction of a Motor and a Verbal Response,” Amer. J.
Psychol., vol. 69, 1956, pp. 644-646.

Subjects played a card game with money as a reinforcer. Sub-
groups were given 4, 8, and 16 acquisition trials and 50% and 100%
reinforcement. They were then given extinction trials. There was
no significant difference between reinforcement groups.

Mandler, George, and Kaplan, Warren K. "Subjective Evaluation

and Reinforcing Effect of a Verbal Stimulus," Seience,
vol, 124, September 1956, pp. 582-583.
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The subjects responded with words and were reinforced by the
experimenter saying "mmm-hmmm" when they said a plural noun. Those
who thought the experimenter's response was positive increased and
then decreased their production of plural ncuns. Those who thought

 the experimenter's response was a negative indication decreased

their production.

Mayo, George Douglas. "Effect of Temperature Upon Technical Train-
ing," J. Appl. Psychol., vol. 39, no. 4, 1955, pp. 244-246.

The effect of summer temperature in the mid-South on perform-
ance in training was studied. One group attended a’vr-conditioned
classes, while the other used exhaust fans. Subjects working under
the higher temperatures thought their learning was impaired, but it
was not. Temperatures at least as high as the low eighties Fahren-
heit do not result in an appreciable decrement in achievement in
U.S. Navy technical school courses of a sedentary nature,

McIntire, Roger W, '"Reinforcement and Verbal Learning: A Test of
_the Premack Hypothesis," Psychol. Rep., vol. 12, no. 1,
February 1963, pp. 99-102.

In order to test Premack's hypothesis of reinforcement, a
paired-associate task was presented to three different groups:
(1) A word of high occurrence frequency followed each paired
associate, (2) a word of low occurrence frequency fcllowed each
paired associate, and (3) no word followed. Premack's hypothesis
was supported in that (1) was superior to (2). It was concluded

that the relatively high scores of (3) are due to practice during
th~ intertrial interval.

Mech ©. Victor. "'Resistance to Extinction' of Two Patterns of

verbal Reinforcement," J. Exp, Educ., vol. 22, December 1953,
Pp. 155-163.

Students were reinforced under either a partial or continuous

reinforcement schedule. Partial reinforcement resulted in greater

resistance to extinction.

Milton, Chmer. "Tyo-Year Follow-Up: Objective Data After Learning
¥Without Class Attendance,'" Psychol. Rep., vol. 11, no. %,
December 1962, pp. 833-836.

An experimental group did not attend class, while a control
group did. There were no significant differences in achievement.
The experimental group did more outside reading and other work in
learning. On follow-up there were no differences between the groups
in number of drop-outs or number taking later courses in psychology.

Mullin, Daniel W. 'An Experimental Study of Retention in Educa-
tionai Television,' Speech Monogr., vol. 24, 1957, pp. 31-38,

Groups of subjects viewed TV in the home and in a classroom.
Subgroups of each were motivated and not motivated, the metivated

RN
IR, gt e L et w1 e T it ol AR e S~
% 4, R 7t «,':#‘ FE = aith TRFEIE B VRIS \-
KU Ut o AR AT TN DY S R v b © :

#




o
L SR

422,

423,

424,

425,

426.

Management of Students

subjects being told they would be tested and paid for high scores.
Motivation was a significantly effective variable, while location
was not,

Noble, Clyde E., and Noble, Janet L. ‘"Human Trial-and-Error Learn-

ing Under Joint Variation of Locus of Reward and Type of
Pacing," J. Exp. Psychol., vol. 56, no 2, August 1958,
ppl 103'109.

This study compared reinforcement after each correct response
to reinforcement after a group of correct responses. The serial
reinforcement was superior to terminal reinforcement.

Page, Ellis Batten. '"Teacher Comments and Studeat Performance:
A Seventy-Four Classroom Experiment in School Motivation,"
J. Educ. Psychol., vol. 49, no. 4, August 1958, pp. 173-181.

Teachers in 74 classrooms, using 2139 unaware students, gave
normal tests. Random selection of the following types of teacher
comments were added to the scores: (1) No comment group received
no marks beyond those necessary for grading, (2) free comment
group received whatever comment the teacher felt was appropriate,
and (3) specified comment group received uniform comments desig-
nated by the instructor as standard for each letter grade and
thought to.be encouraging. Free and specified comments led to
higher grades than no comments.

Premack, David. "Toward Empirical Behavior Laws: I. Positive
Reinforcement,' Psychol. Rev., vol. 66, no. 4, July 1959,
Pp. 219-233,

This is a discussion of the hypothesis that: '"Any response
A will reinforce any other response B, if and only if the indepen-
dent rate of A is greater than B."

Rudd, W.G.A. "The Psychological Effects of Streaming by Attain-
ment," Brit. J. Edue. Psychol., vol. 28, 1958, pp. 47-60.

The control group of 90 pupils was organized into three
classes whose membership did not change for two years. The
experimental group was divided into three ability groups, with
transfers between groups, or streams, after each half-year. Trere
were no significant differences in ability, achievement, or atti-
tude toward school attributable to streaming. In the streaming
groups there were fewer social contributions to lessons made by
pupils, more aggressive behavior, and less attention to work.
Pupils' self-estimates of personality showed an extensive, but
probably temporary, deterioration in personality follow-
ing regrouping.

Salzinger, Kurt. "Experimental Manipulation of Verbal Behavior:
A Review," J. Gen. Psychol., vol. 61, First Half, July 1959,
pp. 65-94.

103

T ot sttt s XA

T R S e

-_‘Q—-«—.—... .
H
b




/

:
'
%

R Y e IR PO

Management of Students

427,

428.

429,

430.

104

This article is a comprehensive review of the literature on
experimental manipulation of verbal behavior.

Sessions, Frank Q., and Carruth, Max L. '"Student Performance in
Morning and Afternoon Classes," Pergomnel Guid., J., vol., 41,
no. 2, 1962, pp. 144-146.

Performance of students in afternoon and morning classes
were compared. There was no significant difference.

Ugelow, Alvin. Motivation and the Automation of Training: A
Literature Review, Technical Documentary Report MRL-TDR-62-15,
Behavioral Sciences Laboratory, Aerospace Medical Division,
Air Force Systems Command, Wright-Patterson AFB, Ohio,

March 1962,

A review is presented of the literature considered relevant
to motivating students to participate in automated training.
Topics reviewed include (1) teaching machines and the motivation
problem, (2) knowledge of results, (3) praise and reproof,

(4) competition, (5) task interruption, and (6) some contex-
tual factors.

Williams, D.C.S, "Effects of Competition Between Groups in a
Training Situation,' Occupational Psychol., vol. 30, 1956,
pp. 85-93.

An experiment was carried out to test the hypothesis that
during training in relay adjusting, the introduction of competi-
tion would lead to increase in quality and quantity of work.
There was no significant difference in quality, but a significant
increase in quantity as a result of competition.

Wilson, William Cody, and Verplanck, William S. ''Some Observations
on the Reinforcement of Vezrbal Operants,'' Amer. J. Psychol.,
vol, 69, 1956, pp. 448-451i,

The reinforcers "mmm-hmmm," "good," and writing down the
word were effective in changing verbal behavior. Most subjects
reported the response conditioned. Saying adverbs is a form of
verbal behavior that has a very low operant level.
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ADDITIONAL MATERIAL

Bowers, Norman D. ''Meaningful Learning and Retention: Task and
Method Variables,' Rev. Educ. Res., vol. XXXI, no. S,
December 1961, pp. 522-534.

This is a review of recent research on task and method
variables, as related to meaningful learning and retention.
Major topics covered are (1) task variables, (2) method variables,
including classroom organizaticn, presentation procedures, and
evaluation techniques, (3) teacher factors, and (4) task-
method emphases.,

Finch, G. (ed.). Educational and Training Media: A Sympoeium,
National Academy of Sciences-National Research Council,
Washington, 1960.

In a symposium on educational and training media, titles
of papers presented were "Role of Media in Education and Train-
ing"; "The Instructor'"; "Textbooks and Methodology"; "The Job
as a Medium for Training"; "Graphicaids, Models, and Mockups";
"The Instructional Film"; "Teaching by Television"; "Part
Trainers”"; "Teaching Machines."

Fryer, Douglas H., and Edgerton, Harold A. "Research Concerning
'0ff-the-Job Training'," Personnel Psychol., vol. 3, no. 3,
Autumn 1950.

The implications of training research conducted during
World War II are summarized. Topics described are instructor
training, selection, and evaluation; training surveys and methods;
training films; and testing.

Gage, N.L. (ed.). Handbook of Research on Teaching, Rand McNally
& Company, Chicago, 1963.

This handbook is a comprehensive review of topics relevant
to research in teaching. Part I, Theoretical Orientations,
includes (1) Historic Exemplars of Teaching Method, (2) Logic
and Scientific Method in Research on Teaching, and (3) Paradigms
for Research on Teaching. Part II, Methodologies in Research
on Teaching, includes (4) Statics as an Aspect of Scientific
Method in Research on Teaching, (5) Experimental and Quasi-
Experimental Designs for Research on Teaching, (6) Measuring
Classroom Behavior by Systematic Observation, (7) Rating Methods
in Research on Teaching, (2) Testing Cognitive Ability and
Achievement, and (9) Measuring Noncognitive Variables in Research
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on Teaching. Part III, Major Variables and Areas of Research on
Teaching, includes (10) Analysis and Investigation of Teaching
Methods, (11) The Teacher's Personality and Characteristics,

(12) Instruments and Media of Instruction, (13) Social Inter-
action in the Classroom, and (14) The Social Background of Teach-
ing. Part IV, Research on Teaching Various Grade Levels and
Subject Matters, includes the following research on teaching:

(15) In the Nursery School, (16) Reading, (17) The Social Studies,
(18) Composition and Literature, (19) Secondary School Mathematics,
(20) Science, (21) Foreign Languages, (22) The Visual Arts, and
(23) At the College and University Level.

435. Gagné, Robert M., and Bolles, Robert C. "A Review of Factors in
Learning Efficiency," in Automatic Teaching: The State of
the Art, E. Galanter (ed.), John Wiley § Sons, Inc.,

New York, 1959, pp. 13-54,

In this discussion of factors contributing to learning
efficiency, two broad classes of factors are described--readiness
and associative. Under readiness factors are included motivation,
reinforcement, set, and attention. Under associative factors are
included nature of associations, intratrial factors, and inter-
trial factors.

436. Hoehn, Arthur J. The Development of Training Programs for First
Enligtment Personmel in Electronics Maintenance MOS's:
IV. How to Design Training Methods and Materials, Research
Memorandum, HumRRO Division No. 1 (System Operations),
Alexandria, Va., February 1960,

A discussion of 70 guidelines for designing training methods
and materials is presented. Major topics cover (1) training
activity interpreted in terms of cue displays, trainee responses,
and feedback, (2) general concepts related to programing,

(3) programing in relation to content and task characteristics,
(4) motivation, (5) training media, and (6) the outline of a
proccedure for the design of methods and materials.

437. Krumboltz, John D. "Meaningful Learning and Retention: Practice
and Reinforcement Variables," Rev. Educ. Res., vol. XXXI,
no. 5, December 1961, pp. 535-546,

This is a review of recent research on practice and rein-
forcement variables as related to meaningful learning and reten-
tion. Major headings are (1) Evoking the Cesired Response--Use
of Prompts, Construction vs. Selection of Responses, and Overtness
of Response; (2) Reinforcing the Desired Response--Effectiveness
of Reinforcers, Immediate vs. Delayed Reinforcement, and Schedules
of Reinforcement; (3) Maintaining and Improving the Desired
Response; and (4) Eliminating the Undesired Response--Optimal
Error Rate, and Procedures for Dealing with Errors.
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Lumsdaine, Arthur A. 'Design of Training Aids and Devices,"
in Human Factors Methods for System Design, John D.
Folley, Jr. (ed.), American Institute for Research,
Pittsburgh, 1960,

A general treatment of the design of training aids and
devices for effective training is presented. Major topics con-
sidered are (1) some basic considerations in training device
design, (2) identifying the requirements for training, (3) types
of training devices particularly suitable for various classes of
training objectives, (4) classroom training aids, (5) some special
factors in design and use of training devices, and (6) procedures
in the design of training devices.

McGehee, William. 'Are We Using What We Know About Training?--
Learning Theory and Training," Personnel Psychol., vol. 11,
no. 1, Spring 1958, pp. 1-12.

Several general statements and their implications for indus-
trial training are discussed. The statements are (1) the learner
has a goal or goals, (2) the learner makes a response, (3) the
learner's responses are limited by his past responses and
abilities, his interpretation of the goal situation, and the
feedback from his responses, and (4) the learner has achieved
his goal, that is, he has learned.

McKeachie, W.J. '"Understanding the Learning Process," J. Eng.
Educ., vol. 51, no. S, February 1961, pp. 405-408.

This is a discussion of several principles and aspects of
effective learning: practice, knowledge of results, activity,
organization, and transfer.

Meierhenry, Wesley C. (ed.). '"Learning Theory and AV Utilization,"
AV Communication Rev., vol. 9, no. 5, Supplement 4, September-
October 1961.

A collection of papers on learning theory and the utilization
of audiovisual devices. Papers include "Implications of Gestalt
Psychology for AV Learning," by A.S. Luchins; "Stimulus-Response
Psychology and Audiovisual Education,"” by H.H. Kendler; "Learning
and the Technology of Instruction,”" by R. Glaser; "Motivation and
the Communication Processes," by F.J. McDonald; "Human Learning
and Audiovisual Education,”" by L. Postman; and "Comment and Sum-
mary: A Mine of Possible Applications,"” by J. Deese.

Root, Robert T. An Anmotated Bibliography of Research on Training
Aids and Training Devices, Staff Memorandum, HumRRO Division
No. 1 (System Operations), Alexandria, Va., August 1957.

A survey of the literature up to December 1956 forms the
basis for an annotated bibliography of approximately 350 titles,
The major topics are training devices, training aids, requirement
and evaluation methodology, and basic research and its applications.
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Stiles, Helen J., and Demaree, Robert G. Maintenance Personnel
and Training Research: A Bibliography, Staff Memorandum,
HumRRO Division No. 5 (Air Defense), Fort Bliss, Tex.,
March 1958.

This is predominantly an annotated bibliography of maintenance
personnel and training research. Topics include (1) maintenance
research programs and their management, (2) design of equipment
and work situations for maintainability, (3) job description
and forecasting, (4) selection, (5) training, (6) training equip-
ment, (7) proficiency measurement and criteria of job performance,
(8) job aids and handbooks, and (9) collected works.

Townsend, John C., and Flexman, Ralph E. Suggested Ways of
Improving Instruction in the Primary Pilot Training Program,
Research Review AFPTRC-TR-54-126, Basic Pilot Research
Laboratory, Air Force Personnel and Training Research Center,

Air Research and Development Command, Goodfellow AFB, Tex.,
Pecember 1954,

The primary pilot training program was changed by application
of the following methods: distributed practice, over-learning,
intellectualization of maneuvers, talking the students through,
part-task and whole-task learning, creation of a proper set,
training for transfer, and student participation. New training
materials and procedures were developed. A significant improve-
ment in proficiency resulted.

Trafton, Clinton S. An Amnotated Bibliography on the Trouble-
shooting of Electronic Equipment, Research Memorandum, HumRRO
Division No. S (Air Defense), Fort Bliss, Tex., March 1962.

This is an annotated bibliography of 74 items on the trouble-
shooting of electronic equipment.

Tyler, Ralph W. "Conditions for Effective Learning," NEA J.,
vol. 48, no. 6, pp. 47-49, May 1957.

The following conditions for effective learning are described:
(1) motivating the learner, (2) the learner finds his previous
ways of reacting unsatisfactory, (3) guiding the learner's
activities when the behavior is not simply acquired, (4) provid-
ing materials for the student to use in his efforts to learn,
(5) providing time to carry on the desired behavior, (6} the
learner gets satisfaction from his behavior, (7) sequential prac-
tice, (8) encouraging pupils to keep setting their sights higher
and higher, (9) helping the learner get some means of judging
his own performance.

Underwood, Benton J. 'Verbal Learning in the Educative Processes,"
Harvard Fduc. Rev., vol. 29, 1959, pp. 107-117,

A description is presented of significant variables estab-
lished in laboratory stulies that may affect verbal learning in
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Additional Material

schools. This includes meaningfulness, intratask and intertask
similarity, and active recitation vs. passive study.

448. NWolfle, Dael. 'Training," in Handbook of Experimental Psychology,
S.S. Stevens (ed.), John Wiley § Sons, Inc., New York, 1951,
pp. 1267-1286.

Six principles concerned with variables that can be manipu-
lated under practical training conditions are described. These
are knowledge of results, avoidance of habit interference, variety
of practice materials, methods used in training, knowledge of
principles involved, and effectiveness of guidance.

449. NWoodworth, Robert S., and Schlosberg, Harold. Experimental
Psychology, (rev. ed.), Molt, Rinehart, § Winston,
New York, 1954.

This book covers experimental psychology in general. Chapters
on learning include the following titles: (1) Learning: Intro-
ductory Survey, (2) Conditioning, (3) Discrimination Learning,

(4) Maze Learning, (5) Motivation in Learning and Performance,
(6) Transfer and Interference, and (7) Economy in Learning
and Performance.
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DESCRIPTION OF THE KWIC INDEX

A key-word-in-context (KWIC) index has been prepared as an aid to
the user of this bibliography. It has been constructed by alphabetiz-
ing bibliographic titles according to key words--those words presenting
the greatest amount of subject-oriented content. Each title is listed
separately for each key word it contains; therefore, if a title con-
tains four key words it will appear four times in the KWIC, alphabeti-
cally by key word. The key words are aiigned down the middle of the
page, with the remainder of the title "wrapped around" the key word.
Virgules (//) mark the end of a title.

Example: (each key word is underlined)

Title: Procedures for Civing Immediate Reinforcement in
Programmed Instruction

KWIC index entries:

NSTRUCTION// PROCEDURES FOR GIVING  IMMEDIATE REINFORCEMENT IN PROGRAMMED I
MEDIATE REINFORCEMENT IN PROGRAMMED  INSTRUCTION// PROCEDURES FOR GIVING IM
CEMENT IN PROGRAMMED INSTRUCTION// PROCEDURES FOR GIVING IMMEDIATE REINFOR
R GIVING IMMEDIATE REINFORCEMENT IN  PROGRAMMED INSTRUCTION// PROCEDURES FO
// PROCEDURES FOR GIVING IMMEDIATE  REINFORCEMENT N PROGRAMMED INSTRUCTION

To search the index, the user should frame a question and select
key words from it. If first-selected key words do not yield the desired
information, the user should search relat~d topics or synonymous words.
For example, if the user is interested in "Knowledge of Results," but
the information under the key word ''knowledge'" is insufficient, he might
look under '"results,' 'reinforcement,' or 'feedback." Used in this
manner, the KWIC should provide to the user all the information avail-
able in the bibliography pertaining to the topic.

When the searcher has found a title which interest him, the refer-
ence code provides location and other information. This reference code
is aligned down the right column of the page and is in three parts.

The first segment is the item number of the entry, and can be used to
locate the item in the report; the next segment is the section of the
report in which the entry appears, and indicates the major topical
emphasis; and the last segment is the year in which the item was written.
For example, the code 209/1V/62 indicates the title is entry number 209,
appears in Section IV (Practice of Knowledge), and was written in 1962.

Because of space limitations of the computer printout, some long
titles had to be truncated and do not appear in exactly the same form
as in the report. However, every effort was made to retain the original
context and key words. Titles that were shortened in this manner are
indicated by an asterisk at the end of the reference code.
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