DOCUMENT RESUME

ED 040 536 EC (05 82¢&

AUTHOR Haring, Norris G.; Hayden, RAlice H.

TITLE Instructional Improvement: Behavior Modification.

INSTITUTION Child Study and Treatment Center, Fort Steilacoom,
Rashingtome.

SPONS AGENCY Office of Education (DHEW), Washington, D.C. Bureau
of Elementary and Secondary Education.

PUB DATE 68

NOTE 395p.

EDRS PRICE EDRS Price MF-$1.50 HC-$19.85

DESCRIPTORS Administration, Autism, *Behavior Change, Behavior

Development, Behavior Problems, Computer Assisted
Instruction, Controlled Environment, *Edicatiocnal
Technology, Evaluation Methods, *Exceptional Child
Educationr, *Experimental Programs, Cperaat
Conditioning, Program Evaluation, Reading
Instruction, Research Needs, Special Classes,
Student Evaluation, *Teaching Methods

ABSTRACT

Sixteen papers are provided. B. F. Skinner discusses
the arrangement of contingencies for learning: Lloyd Homme describes
behavioral engineering; and Frank Hewett considers pehavior
modification in special education. Also treated are experimeantal
education by Norris Haring, program evalunation by Arthur Lumsdaine,
and administration of special classes by Harold Kunzelmann. John
Cawley presents a system of initial reading instruction; Max Jerman
surveys computer assisted instruction; and Thomas Robertson examines
the impact of educational technology. Further papers are on teaching
children with behavior disorders by Richard Wwhelan, developing
cooperative social behavior by Laurence Peter, providing academic and
social classroom management by Harold Kunzelmann, and using operant
re.nforcement with autistic children by Charles Ferster, In addition,
Thomas Lovitt sets forth a basis for systematic replication of a
contingency management classroom; Rich.rd Kothera discusses
educetional environments and administration; and Max Mueller reviews
trends in research in the education of the handicapped. (JD)

PRINTFD OY THE STANDARD RLGISTLR COMPARY, U, S. A,




PR ey

. .

) v ‘

3 Y e

& Lo ¥ . Hno 2 “
YT PRy sy o

Cu ' . ..
Lo 2, VTR :" AN S 0 VT I R ) S 40
4
T - i

EDO 40536

Workshop in

Instructionof !mprovement:
Behavior Modification

Nomis 5. Haring, Direcior 7 Alice H. Hayden, Coordinaior

CHILD STUDY AND TREATMENT CENTER
¥ORT STEILACONM, WASHINGTON—JUNE 17-JULY 17, 1968

Supported through ESEA Title VI-A funds (Project No. 57-27-400-8-602).
University of Washington Course No. Eduzation X47..




U.S. DEPARTMENT OF HEALTH. EDUCATION & WELFARE
OFFICE CF EDUTATION

THIS DOCUMEST HAS BEEH REPRODUCED EXACTLY AS RECEIVED FROM THE
PERSOE R ORGIVI/ATION ORIGINATING [T. POINTS OF VIEW OR OPIRIOKS
STATED DO NOT NECESSARILY REPRESENT OFFICIAL OFFICE OF FDUCATION
POSITION OR POLICY

EDO0 40536

Workshop in
INSTRUCT IONAL IMPRCVEMENT: BEHAVIOR MOD!FICATION

Norris G. Haring
Director

Alice H. Hayden
Coordinator

Child Study and Treatment Center

Fort Stei lacoom, Washington
June 17 - July 17, 1968

Supported through ESEA Title VI-A funds
Project Number 57-27-400-8~602
University of Washington Course Number Education X474




CONTENTS

Acknowledgements iv
Contributors Y
Overview Vi %
CHAPTER | I

Teaching: The Arrangement of Contingencies Whereby
Something is Learned

Digest of remarks by B. F. Skinner

CHAPTER I 8
Dimensions of Experimental Education

Norris G. Haring

CHAPTER 111 18
Assessing the Effectiveness of Instructional Programs

Arthur A. Lumsdaine

CHAPTER iV 74
Components of a System of Initial Reading instruction

John F. Cawley

CHAPTER V - 99

Computer-Assisted Instruction

Max Jerman

CHAPTER VI 15 )
Academic and Social Classroom Measurement

Harold P. Kunzelmanr

CHAPTER VI 152
Introduction of Behavior Modification to Special Education

Frank M. Hewett




CHAPTER VI
Ef fective Teaching of Children with Behavior Disorders
Richard J. Whelan

CHAPTER IX
Developing Cooperative Social Behavior

Laurence J. Peter

CHAPTER X
Operant Reinforcement of Infantile Autism

Charles B. Ferster

CHAPTER X |
What Behaviora! Engineering Is
Lloyd E. Horme

CHAPTER X1

A Contingency Management Classroom: Basis for Systematic
Replication

Thomas C. Lovitt
CHAPTER X1 I |

A Tactic for Administration of Special Classes

Harold P. Kunzelmann

CHAPTER X1V
Educational Environments and Administration
Richard J. Kothera

CHAPTER XV
The New Impact: Technology in Education
Thomas t'. Robertson

CHAFTER XVI

Trends in Research in the Education of the Handiceapped

Max Mueller

164

e
O

222

239

254

504

330

368

R saatll
-




TN e

¥ ¥y T T

o R AR s st e e asee e SR,

vy N e

ACKNOWLEDGEMENTS

Assistance and support throughout the planning of the workshop were
provided by Helena Adamson, Hy Henderson, Dohn Miller, James B. Piland,
and S. L. Shiemo. The actual success of the workshop must be attributed
to this group, to the activities of the demonstratior teachers (Ralph
Bohannon, Betty Casperson, Hal Caufield, Rolene Caufield, Tal Guppy, and
Sharon Marks), and to the Coordinator of Special Educaticn and Title VI
project for Clover Park Schools, James B. Piland. We wish to thank Pat
Leventhal, Penny de Bishop, Pat Davis, and Nancy Burke for their secre-
Tarial assistance and Charles R. Brown for his technical assistance with
the video and audio instrumentation. Our special gratitude is extended
to the administrators of the Clover Park School District: Mr. T. Olai

Hageness, Superintendent of Schools and Dr. Witliam G. Kalenius, Director

"of Pupil Services.




CONTRIBUTORS

John F. Cawley
Associate Professor of Education
University of Connecticut

Charles B. Ferster
Professor, Department of
Psychology
Georgetown University

Norris G. Haring
Professor of Education
and Director
Alice H. Hayden
Professor of Education
and Associate Director

Experimental Ctducation Unit
Child Development and Mental
Retardation Center

University of Washington

Frank M. Hewett
hairman, Special Education
University of Califurnia,
Los Angeles

Lloyd E. Homme
Director, Research Department
Behavior Systems Division
Westinghouse Leariing
Corporation

Max Jerman
Research Associate
Institute for Mathematical
Studies in the Social Sciences
Stanford University

Harold P. Kunzelmann
Lecturer in Education and
Acting Principal
Experimental Education Unit
Child Development and Mental
Retardation Center
University of Washington

Richard J. Kothera
Sunerintendent
Lombard, Illinois
School Number |5

Thomas C. LoviTt
Associate Professor of
Education
Experimentai Education Unit
Child Development and Mental
Retardation Center
University of Washington

Arthur A. Lumsdaine
Professor of Psychology and
Education, and Chairman
Depariment of Psychology
University of Washington

Max Muel ler
Chief, Projects and Program
Research Branch, Division
of Research
Bureau of Education for the
Hardicapped
. S. Office of Education

Laurence J. Peter
Associate Professor of
Education
University of Southern
California

Thomas F. Robertson
RCA Instructional Systems

B. F. Skinner
Edgar Pierce Professor of
Psychology
Harvard University

Richard J. Whelan
Associate Professor and
Chairman
Special Educationr
University of Kansas




Vi

OVERVIEW OF THE WORKSHOP

Any endeavors to improve methods of teacher instruction must aim
toward the improvement of conditions for learning. |Increasing the com-
petencizs of the classroom teacher, however, cannot be accomplished by
devising more complete instructional methods; for methods of instruction
are closed systems, unable to change with the variation in patterns of
child response. Instead, what is needed is increased emphasis on sys-
tematic procedures.

Almost all educational investigators and fteachers use observation as
a primary tool. But in order to systematicaily measure and evaluate the
interrelated events and behaviors that occur during learning, observation
procedures need to be refined. Consequently, the Workshop in Instructional
Improvement: Behavior Modification emphasized the need for refinement and
use of procedures for direct observation, continuous measurement, and sys-
tematic changes in classroom conditions in order to produce effective in-

struction and learning.
Objectives

As the professions! Training program defines and requires the imple-
mentation of these procedures by the teacher-in-fraining, the trainee

should acquire facility in:

. Assessing each child's skills in the critical areas of
instruction.

2. Arranging instructional cues, based on child performarice.
3. Measuring precisely the child's responses fo the program.
4, Systematically arranging the environment, including those rein-

forcing events in theg enviro:ment that increase performance.




The objective set forth in this institute was consistent with the
idea that the goai of any instructional training program for teachers,
then, can be achieved through the arrangement of learning a~periences
which build cumulatively on their competencies and iead toward precision
in instruction. Specifically, the institute was designed to increase
teacher competencies in:

. Program development and anaiysis.

2. Refinement of instructional oirocedures.

3. Assessment of pupils' academic and social skills.

4, Recording and graphing of pupi!s' performance and behavior.

5

. Application of reinforcement principles for motivating pupil
performance.

These training objectives were accomplished through three kinds of
experiences: (a) didactic, (b) demonstration and observatior, &and (c)
application of instructional procedures under direct, continual super-

vision.
Training Program

The children who served in the workshop, selected because of the mild
to severe learning and behavior problems they exhibited, came primarily
from the Clover Park Schools. One of the demonstration ciassrooms com-
prised children regularly enrolled at the Child Study and Treatment Center
of Western Wasnington State Hospital, who exhibited a wide variety and
degree of behavior disorders.

During the four-week period, the participants spent two and one-half
hours each morning with pupils. At first the demonstration teachers func-
tioned in the classroom while the participants observed or assisted. As
the institute progressed, the participants became the classroom teachers,
under the direction of the project teachers. Afternoon sessions consisted
of lecture-demonstrations and question and answer periods led by the guest
speakers.

The first two weeks of the workshop were devoted to didactic exper-
iences, cobservation, and demonstration. During this period, teachers-in-
training gained experience with specification, measurement, and recording
and graphing of responses. Opportunities were provided to assess the

academic skills of pupils and to select instructional programs. Ane:ysis
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of the child's responses to instructional progirams provided the basis for
the development of instructional sequences.

The second half of the workshop concentrated on specific demonstra-
tions of instructional programs, display instrumentation, and reinforce-
ment procedures. Students were afforded opportunities to imitate demon-
stration procedures and to apply their new skills to a wide variety of
instructional problems.

In keeping with the obiectives set forth for the wcrkshop, special-
ists from all parts of the United States were invited to share their
knowledge with the participanrts. The individuals selected were those
who had demonstrated outstandirg achievements in the application and
investigation of behavior variatles.

It seems only fitting that the introduction to these Proceedings
should be taken from the presentation by B. F. Skinner, who more than any
other individual has been instrumental in the development and ref inement
of the principles and procedures basic to the workshop.

The area of programmed instructicn was strongly represented in the
speaker series. Arthur A. Lumsdaine gave the introductory comments in
his lecture, "Assessing the Effectiveness of Insiructional Programming."
This was followed by a lecture on the variables of initial reading in-
struction by John F. Cawley. Then Max Jerman spoke on "Computer-Assis~ ad
tnstruction.”

To improve classroom instruction, pinpointing and measurement of be-
havior must become increasingly more precise. Information concerning
systematic procedures for response measurement was presented in two
lectures by Harold P. Kunzelmann.

After this exposure to programming principles, programming in the
content areas, and response measurement, the participants attended dis-
cussions on the importance of systematic contingencies of reinforcement
for motivating the learner. Charles Ferster described the procedures
and effects of operant reinforcement in infantile autism. Thomas Lovitt
was selected to present a practical position on a contingency management
classroom. Then, turning to emerging views concerning the many ways in

which behavior modification can be achieved in the classroom, four well-

known behaviorists were invited to present their versions of the




practical applica” . of behavior modification. They were: Frank M.
Hewett, Lloyd E. Homme, Laurence J. Peter, and Richard J. Whelan.

The importance of the administrative staff and the general educa-
tional environment cannot be underestimated, since these also influence
performance. For this reason, Richard J. Kothera, a long-time school
administrator, was invited to share his ideas on administration.

The continuing impact of ccmputer technology on education is resch-

ing the point where information about computer applications in the class-

rcom and in education must be recognized. Thomas F. Robertson, in his
presentation, '"The New Impact: Technology in Education," performed an
important service in th. area.

Finally, with a presentation on recent research trends in teaching
handiceapped children, Max Mueller summarized the lecture series of +he

wor kshop.
Evaluation

Each participant in the six groups was evaluated by +he lemonstraticn
teacher to whose class he was assigned on the basis of a project conducted
during the practicum. In most instances, this project included the re-
quirement that responses be pinpointed, recorded. and plotted as rate on
six-cycle log paper.

A follow-up evaluation was conducted during the Winter of 19369 in
the classrooms of the workshop participants. Workshop staff observers
were especially inferested in observing the carryover, in both quantity
and quality, of the various types of procedures learned during the summer.
The observers looked specifically for similarity in instructional pro-
cedures, instructional materials, and simple instrumentation intiroduced
during the workshop.

Follow-up evaluations in The classrooms of the participants were
also conducted by the four demonstration teachers. The four rescurce
teachers were particularly interested in observing the use of four dif-
fe-ent features of systematic instruction. First, they made note of +he
use of programmed materials or the adaptation of regular classroom mater-
ials to permit active responding and response measurement. They also

looked for procedures of response measurement, including the use of event




records. Third, they were interested in the ftypes of reinforcement pro-
cedures used. F-urth, they noted the degree of contingency management
functioning. One further basis for evaluation was the degree to which
each participant had carried out his original plans made at the end of
the summer workshop.

The project teachers found that procedures taught during the workshop
resulted in a broad range of applications by part'ciparts. One-third of
the participants had managed fto incorporate all the procedures into their
ciassroom for the major part of the day. Half of the participants were
using some of the procedures, usually some form of response measurement
and some degree of systematic reinforcement. The teachers in this group
more often used reinforcement without response measurement rather thar
both together. However, this establishment of a coniingency management
system was the workshop procedure least often carried over to the class-
room. Several teachers expressed the difficulty in obtaining adequate
materiais. Only a few of the participants had failed to institute any
of the procedures. Almost all participants expressed interest in at-
tending another workshop which would emphasize the application of these

procedures in many different settings.
Participation and Organization

Approximately 37 chiidren were served in the summer program. Thirty
teachers and approximateiy eight administrators participated. Staff per-
sonnel included one administrator from the University of Washin ton and
one from the Clover Park Schooi District, five consultants, tour demon-
stration teachers, and one program specialist. |In addition, there were
|7 national ly recognized speakers who presented lectures ard demonstra-
tions.

The request for the workshop was initiated by the Clover Park Public
Schocls and the Chiid Siudy and Treatment Center at Fort Steilacoom,
Washington. Application forms for admission to the workshop were distri-
buted and returned to Mrs. Helena Adamson of the State Department of
Pub!ic Instruction. The selection committea which reviewed the appli-

cations afttempted to obtain representation in the workshop from schools
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in all parts of the state and from various groups such as tfeachers, ad-
ministrators, psychologists, and counselors. Some districts which wished
to initiate or strengthen specific programs requested the admission of
teams of varving combinations of professional personnel. Many people
assisfed in planning the w.rkshop, coordinating its activities, and eval-
uating its accomplishment of objectives. Through the cocperation of
represer*atives from the State Department of Public Instruction, scheol
districts, institutions of higher learning, and the Child Study and
Treatment Center, it was possible to provide a valuable experience for

ali those who participated in the workshop sessions.

Norris G. Haring
Director of the Workshop

Alize H. Heyden
Coordinator of the Workshop




CHAPTER | TEACHING: THE ARRANGEMENT COF CONTINGENCIES UNDER
WHICH SOMETHING IS TAUGHT

Digest of remarks by B. F. Skinner

Much recent knowledge acquired from an experimental laboratory anal-
ysis of behavior is having a dramatic effect on instruction. This know-
ledge is being carried to the classroom in the form of programmed materials
and, more recently and more dramatically, in the design of ciassroom con-
tingencies of reinforcement. Classroom application of experimental analy-
sis is demonstrating that instructional programming can insure that stu-
dents learn efficiently. The general tenor of this change in educational
method ic a move from essentially aversive practices to the use or positive
reinforcement.

Whether educators like it or not, most students today study fo avoid
+he consequences of not studying; and herein lies a major problem. They
play truant or drop out and escape the whole system. Some turn against it
aggressively as young vandals or later as those very costly, more mature
vandals who refuse to support education when they are in a position fo do
$O.

The technicues of producing--modifying--behavior through positive
reinforcement are axtensive, as is the degree of relevant technical know-
ledge. Solutions to effective practical applications are not so exfen-
sive, however, although the contributions observable in the procedures
at the Child Study and Treatment Center at Western State Hospital, Fort

Stei lacoom, Washington and the Experimental Education Unit at the
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Experimental Education Unit at the University of Washington are making a
~eal contribution toward solutions. Practica: application is hindered by
a most critical problem--finding events to function as positive rein-

forcers to the student in order To shape or maintain behavior,

Reinforcing Events in the Classroom

The idea of bringing rea! life into the classroom, using only those
things which are really significant--that is, significant consequences of
the behavior heing taught--was a move away from punitive ftechniques in
the right direction. Unfortunately this is not feasible. No one can
bring into the classroom the real reasons why something is learned. The
classroom isn't big enough to hold real life. Furthermore, if educators
wait until the genuine consequences of learning begin to take hold, it is
too late to have any very great effect on the student.

Contrived reinforcers are necessary to initiate the behavior. Then
natural reinforcers will take over and contrived ones can be dropped. The
classic research by Wolf, Risiey, and Mees (1964), who faught a child born
blind with cataracts to wear glasses, exemplifies the importance of con-
trived reinfoicers. They reinforced the child for putting on and wearing
his glasses, using bites of fcod after making him hungry. It is absurd tfo
say that the child still wears glasses to get food; but it was nececsary
to produce the irnitial pattern of behavior whiile the real consequences of
wearing glasses--better sight-~began to take effect. The real consedguence
would not produce the initial behavior, but by using a perfectiy spurious
reinforcer, namely food, for wearing glasses, fhe behavior resulted and
the real consequence maintained it.

Wnat to use in the classroom as reinforcing events remains one of
the big technical problems. Uepriving ali chiidren of food unti! they
arrive at school and then reinforcing their correct response: with bites
of food would work, but the inherent problems make this procedure feasible
only for very extreme behavioral difficulties. However, {eachers could
take advantage of this basic biologica! reinforcer by using a sysiem of
tokens or points, exchangeable for delicious desserts at lunch time, as

reinforcers for correct responses 1o academic tasks.
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Success as & reinforcer. Some whopping new reinforcer is net the

critical addition to the teaching act. The usual reinforcers, if used
wel |l and irequently encugh, wiil be effective. The point of a good pro-
gram is not to lead the student to cbtain a very large, novel, or power-
ful reinforcer, but to provide reinforcement many times through his being
successful again and again. The human organism, fortunately for us all,
is reinforced just by being successful. Consequently, i* material is
designed to tacilitate correct responses, the resulting frequent success
is enough ireinforcement for most parsons. Not only will the child's be-
havior change as he learns to do things he couldn’t do before, but he
wiil become hignhly motivated, his morale will improve, and his attitude
toward teachers will change. At this point the major effect has been
achieved. Most probably teaching can be so designed that a child is re-
inforced simply and primarily by being successful, but this calls for
precise and expert arrangements of conditions.

In the long run, of course, what is learned becomes valuable. A
child who learns to write wiil eventually write his name many places and

write letters to his friends, for example. These real effects cannot be

used to teach writing to begin with, but they will {ake over when just
"being successful" in printing a letter properly becomes part of the
ultimate and natural reinforcing events.

Conirived reinforcers. |f more powerful reinforcers are necessary,

then they must be obtained and used. Where "being successful" has not
become a reinforcing event, cont-ived reinforcers are necessary. For
example, in problem areas su:ii =5 city ghettos, it is not impossible
that students will be paid fcr iearning, not paid for coming to school
but paid for making right answers. |f a situation is set up in which no
cheating is possible and students are paid a certain amount per correct
answer, dramatic results in skill development are highly probably. Fi-
nancing this change in programming can be accomplished with the money
normally funneled into these areas. Rather than provide money non-con-
tingently to famiiies in the form of wel!fare, students could earn money

in school based on good performance.




Problems that arise over who gets paid and how much at what stage of
response complexity can be guided by the fundamental principle That rein-
forcers are used only in the quantiTy sufficient and necessary to estab-
| ish the behavior puttern desired. The influence of money on behavior has
been well demonstrated and is available to educators, if they want to use
it, when necessary. Real life reinforcers do come fo infiuence behavior
in time. They may come late but they are the only reasons for gefting an
education. (T wouid be absurd to teach uniess there were some natural con-
sequences. Education must have some good reasons behind it and The beha-
vior of the student should as socn as possible be taken over by these good
reasons. At the stage when natural consequences precictably influence be-

havior, spurious, contrived reasons are no longer necessary.
Classroom Management

Once the reinforcers have been determined, they must be related to
the behavior o be produced, in such a way that the behavior predictably
results. The Child Study and Treatment Center and the Experimental Edu-
cation Unit, as well as other school systems, are currently facing this
specific problem. The directions being taken, although crude compared to
results five or fen years hence, are the beginnings of the analysis of
classroom management procedures and as such already exhibit a number of
exciting techniaues.

Estab!ishing contingencies. Determining how to manage a classroom,

tha+ is mapping out the contingencies of reinforcement which will bring
about changes in behavior most expeditiously, requires that many questions
be answered. For example, how is the student's behavior to be sampled?
What reinforcer should be used? Wou!d tokens be the most effective? Will
a point credit system be used? To what extenT and when can these credit
points be made exchangeable just for approval from a friend, the teacher,
or the student himself?

If the child is to take satisfaction in what he is doing, then a con-
sequence that is satisfying must follow very closely in time the child's
success at a given moment. To depend on the chiid's ultimately feeling

that he has done well is settling for a weak effect. The whole point of
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operant conditioning is to make the reinforcing event immediately contin-

gent upon the behavior that is to be shaped. The question of determining

whether to use points, or tokens, c¢r commendations is only a sub-issue.

For when the teacher becomes skillful in timing the presentation of rein-

forcing events for behavior being shaped, almost magical results foilow.
The student's behavior does change. His attitude toward what he is doing
changes and the basic problem has been solved.

Response counting. Because response counting in *the clascsrocm is

essential but not easy, several tactics must be initiated. First, the
move toward time sampling must be made as quickiy as possible. Second,
the student must be directed toward keeping his own record of behavior and
toward recognizing the connections (contingencies) between what he is do-
irg and the consequences for it. Recognition of contingencies in effect
opens the door to the influence of automatic reinforcement, thus freeing
the teacher to attend to the management of other contingencies for that
child as well as for other children.

Programmed instruction. The value of a program of material--pro-

grammed instruction--is just begirning to be understood as something which
maximizes the frequency with which the student is correct. Much refine-
ment remains to be accomplished in this area, too. Good programs have been
written and have, at times, proven quite dramatic. But people who write
programs are seldom aware of what can be done with prompting and probing

techniques.
Summary of Progress in Classroom Management

The present degree of achievemeni in a) the development of programmed
instruction, b) the establ ishment of systematic reinforcement contingen-
cies in the ciassroom, and c) The management of the student in the class-
room to produce effects important to his education are already quite drama-
tic and portend a bright future. This is especially true as the principles,
currently being applied very superficially, are the surface of a basic
underlying science. For exampie, the laboratory study of operant behavior
has not been standing still. The principlies being used now in education
were derived from laboratory experimentation of fifteen years ago. In

those fifteen years the science itself has moved forward. Educators
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applying reinforcement proceduies o children in classrooms tcday lag far
behind the application of very subtle centingencies of reinforcement which
are daily experience in the operart laboratory.

Solving the basic problems in arranging contirgencies of reinforcement
in the classroom will be an engineering breakthrough that wili provide the
educators with an enormousiy increased capabiliiTy for applying a great deal
of kriowledge not now being used. Those few principles now applied in edu-
caticn and psycho-therapy are just a sampling of those available for appli=
cation. Solving this basic problem will have to be accomplished outside
the laboratory, however. The application of these techniques to education
must be werked out in the actuai act of teaching with real students in
real school situations.

Progress fcward more precise conTingeﬁcy management is not only hin-
dered by the neecd for an engineering breakthrough but ziso Ly the attitude
of several groups of educators. The field of education includes a number
of professionals who espouse attitudes opposed *o instructional planning
and classroom management designed according fo basic scientific principles.
One such attitude appears to rationalize failure by denying the need for
the curriculum which the child failed to learn.

Statements which support a) +the need for a de-emphasis on book read-
ing rather than a solid reading program for ghetto children, b) +he need
for students fo acquire a sense of meaning of history rather than learning
a substantial body of factual material, and c) the need for experiencing
excitement in mathematical discovery rather than acquiring a basic body of
cultural knowledge are rationalizations for the failure of modern methods
To impart any substantial portion of what is already known. However,
Transmission of a culture is the main goal of education. Furthermore, a
gcod program teaches painlessly and efficientiy what somebody else al-
ready knows; a good program will teach in one or two hours what might nor-
mally take a whoie schoo! day, thus greatly freeing the teacher to engage
in ‘the important personal relationships between students and teachers,
rather than perform as a flesh and blood teaching machine.

Another attitude opposed to scientific classroom management claims
that control in teaching threatens the student's individuality and his

right to take credit for his own accomplishments. This misconstrued

T e nat nn




argument apparently states that good teaching is bad, as the teacher re-
ceives credit for student knowledge, and, conversely, bad teaching is
good, for iearning under bad teaching is a credit to the student himself.

Unfortunately, it appears from thic attitude ‘that one cannot be credited

with being good if ihe environment makes one good automaticaiiy. The same
argument is presented against designing a culfure where pecple behave well
toward each other. Only when everything conspires against the person in
such a way that he naturally would behave badly, but nevertheless behaves
well, can he be credited with being good.

The real issue here is not whether behavior should be confrolled but

whether or not it is to be controlled well. That everyone is controlling

everybody else all the time must not be overlooked. While powerful teach-
ing in tThe wrong hands is of concern, ii must not negate techniques fo
improve teaching in the most effective ways. Furthermore, the issue of
giving credit for student accomplishment under an ideal school system will
become relatively unimportant, for the students will acquire the abilities,

skills, creativity, and originality deemed imporTtant, regardless.
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CHAPTER || DIMENSIONS OF EXPERIMENTAL EDUCATION

Nerris G. Haring

In order to build a basic body of knowledge on the variables of the
teaching~learning act, education has an urgent need fo become more scien=-
tific. This urgency for a scientific approach is felt in all areas of
research, training, and service for children and for the profession.

In any field, the history of scientific development is a history of
that field refining its procedures for assessing the relationships between
independent and dependent variables. This progress has always involved
sharpening procedures of direct observation, avoiding introspective and
inferential judgments wherever possible, establishing observable conirol
over variables, and experimentai (systematic) manipulation of one indepen-
dent variable at a time. Substantial advancements in education are at the
threshold if educators will use these procedures for evaluating the inter-
relationships between the independent classroom variables of learning and
the dependent variables of performance.

To see that children learn requires effective program planning in the
classroom, effective training in the colleges, and in-service iraining in
the schools. |t is,therefore, the educator's responsibility to insure that
our knowiedge of the lawfulness of behavior is extended to the classroom
and to professional preparation. Otherwise the door remains open to hap-
hazard learning experiences and concomitant deficits in skill development.

Typical ly, when the educator meets the almost overwhelming task of

rearranging the environment to establish conditions for more effeciive




instruction, solutions seem not only difficu!t fo envision, but probably
impossible to complete in one effective step. To complicate the problem
further, multitudes of teachers have been taught to approach behavior
through a causal frame of reference, making the task of modifying target
behaviors difficult if not impossible. The teacher, nowever, holds within
her classroom all the power to change poor performance patterns and inap-
propriate behaviers o acceptable levels.

Experimentat education, an end-product of the concern for a more
scientific approach, offers educavrors the guidel ines and procedures to
improve child performance through more effective classroom instruction.
Experimental education might be viewed from at least four dimensions.

First is a set of objectives. Secondly, it has as its basis scientific
research delineated as principies of instruction and principles of beha-
vior. Thirdly, it presents a set of procedures for classroom instruction
and performance measurement. Finalty, it provides the opporfunity to ex-
tend the scient fic base of education through the systematic use of common
procedures which incorporate known instructional and behavior principles.

The overall objective of experfmenfal education is to improve instruc-
Tional procedures in the classroom in order fto improve child performance.
This objective extends from service to children in the classroom, to the
professional training of teachers. |t is the investigation and application
of principles of instruction and principles of behavior through the utili-
zation of procedures of experimenta! analysis that is the esssnce of exper-
imental education.

As tar back as 1943, Wwarren identified the stimuli (conditions and
events) within the child's immedizre environment as a strong influence on
the behavior of the child. Since that time, research has well demonstrated
the dramatic changes which occur in a child's performance when all the rel-
evant conditions in his immediate environment are recognized and systemati:--
cal ly presented according to plan. |If a relationship is established between
the child's behavior and any conditions for learning within the immediate
classroom environment, the educator can readily observe its influence on the
child's performance. A simple change in the pattern ot the presentation of

an independent variable will change the pattern of performance of the child.




CAS'CS

Classroom conditions can be artanged to affect classroom performance
and behavior in a number of predictable ways. Scientific research has

demonstrated a number of effects, some of which have been delineated by

Wallen and Travers (1963) as principles of instruction and others by

W
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kinner (1953) as principles of behavior.
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Principles of Instruction

Performance is predictably influenced by a number of arrangements of
classroom conditions or events which the educator must recognize in plan-
ning for the use and evaluation of other conditicns for learning. The
delineation of principles of instruction which can be seen ‘o influence
classroom behavior includes:

. Events subsequent 1o the responses being measured function as
independent variables of behavior and performance, just as the
events antecedent to them do.

2. When cues are introduced to optimize performance, motivation is af
its maximum.

3. Practice in applying a principle tc a new problem facilitates
transfer of training.

4, The child can only respond correctly to a task at his level of

skills.
5. Practicing the response to be learned establishes the skill most
efficiently.

Consequently, the ideal environment, where the truest assessment of
variables is possible, is one where:

|. Design plans include specifications for control of subsequent
events, which mav function as reinforcement variables.

2. Each child is motivated to work at maximum performance under the
conditions being evaluated for instruction.

3. Response'requiremenfs of the task are at the appropriate level
for each child.

4, Variables introduced for evaluation which allow measurement of
responses exact!y Iike those to be required by the actual class-

room task.




Principles c. Behavior

Principles of behavior are statements of the lawfulness of behavior ob-
served und2ar specific conditions. These principles; involving quartitative
relationships between stimuli in the environment and behavicr, define the
types of influence that specific environmental events have on behavior as
these events occur in a particular time order to the behavior. It may be
that these principles, researched by Skinner as well as a host of fol lowers,
have been i1dentified by Wallen and Travers under their first two principles
of instruction. Principles of behavior, however, require much further de-
iineation in order to specify fully the effects of variables of reinforce-
ment on the acquisition and maintenance of behavior.,

Stimuli in the environment gain control over the functioning of the
individual in a number of ways. Some responses initialiy are conditioned
by the presentation of a stimuius without any recourse to reinforcing events
to maintain them. A response pattern of this kind is involuntary and re-
spondently conditioned. Many emotional responses are initially of this type.
Most responses with which educators show concern, however, are not involun-
tary but rather are conditioned through & history of reinforcement. That
is, Their patterns of responding have been strengthened by stimulus events
in the environment functioning as consequences of behavior. Skinner has
coined these operant responses, for as they occur they operate on +he en-
vironment. When an operant response occurs; it has the effect of making a
change in the environment and that change acts as a consequence for the re-
sponse which operates on it. This consequence, when it functions as a re-
inforcer to the individual, serves to strengthen the responses it reinforced,
the type of response with which the remainder of the behavior principles are
concerned.

Through specific arrangements of consequences following a specified
response, the rate of occurrence of these resp.nses can be increased, de-
creased, maintained, or extinguished predictably. The principle of posi-
tive reinforcement explains the effect of a pleasant event in strengthen-
ing tThe probability of the occurrence of the response it follows. |f the
teacher's attention, or ner smile, or her statement of "good job" is a

pleasant event for a child, the teacher can react to +he child in one of




these ways following a pattern of academic performance and predictably ac-
celerate the child's rate of performance. The principle of positive rein-

forcement can be viewed as a very general principle incorporating a number

cf sub-principles, all describing either (a) iypes of consequences which

function as general positive reinforcers, or (b) schedules for presenting

reinforcement which bring about precise patterns of behavior. It is not
enough simply to present a pleasant event sometime after a pattern of be-
havior or a set of responses has occurred, in order to establish the heha-
vior efficiently. Acquisition of a response occurs most predictably when
reinforcement is immediate and continuous. When a high rate of the behavior
has become establishea, then reinforcement need occur only intermittently.

Specific types of stimuli come to acquire strength as positive rein-
forcers and can be described in tferms of the strength and generality they
predictably acquire to influence behavior. The principles of conditioned
reinforcement and generalized reinforcement explair the environmental ar-
rangements wnich ectablish a wide variety of objecis, events, conditions,
and our own responses as p'easant events which can be used to increase the
probability of responding. The human smile, the pat on the back, the words
in a book, are not initially events which strengthen behavior, although for
most individuals these stimuli gain strength when paired systematically
with consequences already pleasant.

Negative reinforcement is a principle of behavior describing condi-
tions which strengthen the probability of the occurrernce of a pafttern of
responses through removal of an aversive stimulus after a response--ar-
rangements which lawful ly produce escape and avoidance behaviors. Child-
ren in the classroom who never begin working until the teacher becomes
very stern and scolds or nags have behaviors controlled through negative
reinforcement. These children typically stop work soon after the teacher
stops prodding.

The principle of extinction describes environmental conditions that
predictably eliminate a pattern of behavior. Arranging events so that a
positively reinforcing consequence no longer follows a particular response
pattern is the operation that leads to the elimination of that behavior.

For example, if the fteacher will cease to attend to the child when he is

shouting out or leaving his seat unnecessarily, these behaviors will de-

crease in number and eventualiy disappear, if it is the teacher's behavior




that is mainvraining it. Extinction occurs most effective:y when a response
incompatible with the response being extinguished is ccncurrently reinforced.
Scheduling tte occurrence of reinforcement is as impcrtant as the type

of reinforcement presented. Behavior is concurrerntly infiuenced oy both.
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of a new pattern of behavior as well as to the maintenance of a strong and
stable behavior patftern over long periods of time.

For most children in almost all classrooms, acceptable rates of aca-
demic responding have been shaped and are maintained by natural reinforcing
events from the classroom. There are other children, however, who exhibit
a different reinforcement histcry, children who are described as l!azy or
apathetic or who dislike reading or hate schoci. As with the children whose
behaviors appear very acceptabie, these behavicrs could be explained if a

record of the child's reinforcement history were retrievable.

Procedures of Experimental Analysis

Experimentai education, because it begins from the foundation already
laid by the principles of instiruction and behavior, should not imply "new
and untried meihods." Rather, education in the form desciibed here ic ex-
perimental because of the degree of control over classroom cornditions that
is possible with the use of procedures of experimental analysis. Common
use of procedures of experimental analysis will facilitate the growth of
experimental education. Through the use of experimental analysis, the newly
obtained information can then be used to apply 10 information already re-
liably obtained with similar procedures, thus providing systematic repli-
cation of the original findings and, consequently, systematic replication

of the new findings.
Classroom Application

The procedures of experimental education are synonymous with the pro-
cedures of experimental analysis as they are used to apply and extend the
principles of instruction and behavior. Specifically, these procedures are
characterized by direct observation of the dependent variable (behavior),
continuous measuremeni of its occurrence under the controlled conditions
established, and systematic manipulation of the independent variables to be

investigated. The dependent variable--always a response well defined by




it observable topcgraphy--is measured oy ifs rate of occurrence. Rate is
the basic datum and its record crovides a sensitive tool for predicting the
probabiliTy that a specific behavior will occur under certfain conditions.
The independent variables--always stimuli well specified by their observetle
dimensions-~are systematica!ly investigated to «determine their influence on
the probability of The occurrence of the specific behavior. The objective
is to study behavioral prccesses as they are observed in changes in ratfe of
responcing (behavior paiterns) due to the function of variables systemati-
cally manipulated.

Direct observation is systematic observation of behavior, usually in-

volving ceveral degrees of refinements in observation procedures which may
} E first beg'n with a narrative description of the behaviors observed and then
identification of specific behaviors to measure. Oace the behavior selec-
'é ted for further observation is identified it is defined by its precise top-
ographical unit or cycie fo permit a tally of its frequercy. The occur-
"y rences of these units of behavior are then counted over time in order fo
determine the rate of occurrence.

Continuois measurement cf these responses requires that a response

vt topoaraphy be selected which wili maintain its comparability during changes
g in environmente| conditions even though response requirements increase in

| difficulty as asademic materials naturally become more complex. This facili-
tates the sensitivity of measurement necessary for precise evaluation of the
effects of changes in contingencies and reinforcers.

Systematic changes in environmental| conditions enable the evaluation of

event charges which lead to the establisihment of prescribed behavior pat-
terns or sets of rasponses. Because pehavior is lawful, and because it
’ % develops lawfully from environmentally arranged conditions, the influence
of these conditions can be aetermined if changes are introduced one at a
+ime and held constant while measurement of performance is taken. A pat-
tern of behavior may not initially register the effect of the femporally
arranged conditions. Therefore, that condition must remain as infroduced
over a period of time for reliable evaluation of its influence.

Applying principles of instruction and behavior in the classroom, using

procedures of experimertal analysis, is commonly referred fo as contingency




management. A relatively recent innovation in the classroom, it is defined
most precisely in terms of the systematic utilization of reinforcing events
in relation to specified behavior. However, three classroom variables are

relevant to the contingencies responsible for changing behavior: (a) the

occasion upon which the behavior cccurs, (b) the performance of concern,

and (c) the consequence of behavior. Armed with this important information,
t+he teacher can have a strong and predictable influence upon behavior by
arranging conditions which facilitate the establishment of appropriate class-
room behavior. Experimental education, as it influences instruction in the
classroom through research, service, and professional training, is directed

toward this end.
Four Components of Instruction

For the teacher, experimental education is characterized by the respon-
sibility for four components of instruction. To conduct effectively her re-
sponsibility for the academic progress of each student, she must attend to
cueing, response measurement, reinforcement, and contingency management.

Cueing. The first major responsibility famiiiar To every teacher and

; taught within every college of education is the task of presenting material
:”% to the child to bring out the kind of responses he must make to develop a

) specific skill. Cueing is the basis of the modern curriculum and has been
the focus of educators historically. Cues are of many types, depending upon
the task requirement, are presented in many forms, and are received through
the senses auditorically, visually, or kinesthetically. The critical fea-
ture of cueing is the sequential arrangement designed to increase the prob-
abi l ity of accurate responding relevant to each skill level.

3! Response measurement. The teacher not only provides the cues, she

must also measure the responses the child makes to these cues. Measurement

; 1 procedures range from a simple count made by the teacher or child ftc¢ very
comp lex recording of the responses and temporally occurring events.

Reinforrceament. The third phase of the teacher's responsibilities is

E j reinforcement, a procedure which involves planning and presenting specific
| events to follow a type of responding. Educators are rapidly becuming

aware of the many other conditions in the classroom which influence skill

development. Conditions or zvents which follow a response have a direct

influence on behavior whether pianned by the teacher or not. They may be
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aversive or pleasant and include anything relevant to the child in question.
To each child, several kinds of events may serve as reinforcing consequences
for his behavior: teacher attention, peer attention, a new assignment, free
activity time, or any number of other kinds of work or play activities com-
mon to the regular classroom. Furthermore, a consequence for responding,
presented to the group, will be positively reinforcing for some children,
neutral to some, and aversive to a few. Systematic attention fto consequat-
ing the child's responses, therefore, is as important a teacher responsibil-
ity in skill development as is systematic attenvrion to cueing.

Contingency management. The contingencies the teacher estabiishes be-

tween the child's performance and events which foilow immediately are the
procedures which modify behavior--the fourth component of instruction. For
effective contingency management, all the classroom conditiors impinging on
the chiid's performance must be identified and held constant while the child's
pattern of responding, under the prevailing contingencies, is measured over
several sessions and then compared to the child's baseiine performance patterns.
With these procedures, the relationships existing between the behavior and
environmental conditions can be described in terms of rate of response. |In
addition, the parameters cf any dependent variable, as they function in rela=-
tion to the behavior, can be described in terms of changes in rate of response.
Through the realization of experimental education in the classroom,
feachers will plan and conduct instructional programs where they systemati-
call, arrange and present classroom events in femporai relationships with
child behavior to facilitate performance. The teacher will also incorporate
into daily activities the scientific procedures for measuring the performance

of the pupil in order to evaluate the effectiveness of instructional arrange-

manTts.
Conclusion

Experimental education, therefore, is characterized by three inherent
features: (a) a focus on behavior, (b) instructional procedures based on
the principles of instruction and behavior using procedures of experimental
analysis, and (c) instructional decisions based on the response data of the
child obtained under conditions where The fteacher had some degree of exper-

imental control. The substantial and rapid accurwulation of experimental
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evidence supporting the lawful relationship between the observable unit ot
behavior and the temporaliy reiated events has become a significant point
of view on behavior acquisition. Broadly encompassed within these dimen-
sions, education now has a framework from which it can develop as a major
scientific discipline in the study of classroom behavior. Out of this
framework for a major scientific discipline, the clinical practice of edu-

cation can become more precise and efficient.
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CRAPTER 11 ASSESSING THE EFFECTIVENESS OF INSTRUCT JONAL PROGRAMS‘

A. A. Lumsdaine

This chapter is necessarily addressed to several audiences. Chief
among these are (a) the program user or potential user interested in de-
termining the suitability of a given program for his educational purposes;
(b) the program producer, interested in providing data to attest to the
merits of the programs he hopes to market or otherwise distribute for use;
and (c) the behavioral scientist or educational technologist who, in addi-
tion to other interests, may be able to provide technical assistance to
the user or producer in obtaining or interpreting assessment data.

Since the background and interests of these three groups may differ
considerably, some compromise is necessary if the chapter is to be useful
to all three. The attempt is made here to discuss major issues in a suf-
ficiently simple, nontechnical manner to be intelligible to the seriously
interested nontechnical person concerned with program assessment, either
as user or producer, while also 1rying to identify some of the more im-

portant technical problems involved.

Reprinted from Teaching Machines and Programed Learming II: Data
and Divections, edited by Robert Glaser, published by the Department of
Audiovisual Instruction, National Education Association, 1201 Sixteenth
Street, N.W., Washington, D.C. 20036. $LL.50 per copy. Stock No. 071-02390.

Distributed by the Joint Committee on Programmed Instruction of the
American Educational Research Association, American Psychological Associa-
tion, and Department of Audiovisual Instruction, National Education Associa-
tion, with the cooperation of the Educational Media Brarch, Office of
Educction, U.S. Department of Health, Education, and Welfare under the
cuspices of Title VII, Part B, of the National Defense Education Act.




The Problem of Assessing Program Quality

The problem with which this chapter is concerned was anticipated in
the following remarks, written in the spring of 1960: "In the production
of programs a major problem could arise from premature publication and sale
of hastily conceived and untested programs. . . . |t would therefore appear
that a high-priority objective is that of working out acceptable quality-
control standards for programs" (Lumsdaine and Glaser, 1960).

Concern with evaluative criteria for assessing the quality of program-
ed materials was primarily responsible for the formation, in 1961, of the
Joint Committee on Programed Instruction (J.C.P.l.), representing the Amer-
ican Educational Research Association (AERA), the American Psychological
Association (APA), and the Department of Audiovisual Instruction (DAVI) of
the National Education Association (NEA).2

Many other individuals and groups have also been concerned with this
probiem. In addition to the J.C.P.l. reports (AERA, 1961, 1963, 1964;
Lumsdaine, 1962c, 1963c; Ryans, 1961; NEA, 1964) and previous papers by the
present author (lumsdaine, 1962a, 1962b, i962d, 1963a, 1963d), discussions
of the problem of program assessment have been provided by Geis (1962),
Eigen (1961, 1964), Gotkin (1963), Rorhkopf (1961, 1963), Silverman (1964),
Stolurow (1964), Caulfield (1963), Schutz, Baker, and Gerlach (1964),
Holland (1961), Glaser (1963), Hively {1964), Maier, Stolurow, and Jacobs
(1963), and others. The paper by Lumsdaine (1963d) presents a more extend-
ed discussion of some of the methodological problems encountered in assess-

ing and describing the effects of program use.

Background and Perspectives
In 19A1, the AERA Joint Committee pointed out that the contribution

of self-instructional piogramed learning materials, used in teaching ma-
chines or otherwise, can be best realized only if users have adequaie in-
formation with which to evaluate programed materials. Some of the interim
guidelines prepared by the Joint Committee in 196] are relevant as perspec-
tive for the present discussion. The conciuding statement is as follows:
"The effectiveness of a self-instructional program can be assessed by find-

ing out what students actually learn and remember from the program. The
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prospective purchaser should find out whether such data are available and
for what kinds of students and under what conditions the data were obtained"
(AERA, 1961). This statement suggests The perspective reflected in the main
concern of the subsequent work of the Commiitee--namely, the assessment of
individua! instructicnal programs in terms of their demonstrable perform-
ance characteristics. In its second published report (AERA, 1963), the
J.C.P.l. further developed this perspective and amplified the foregoing
recommendations. The points of view given in this report, quoted several
+imes herein, also represent a basic perspective for The present paper.

Product testing vs. evaluation of a "method": A crucial distinction

needs to be made between the question of assessing the quality of specific
programs and the question of evaluating programed instruction as a general
method. This chapter is exclusively concerned with the former question,
considered as a useful form of product assessment. However, the restric-
+ion of product-assessment studies to the immediate aim of determining the
qual ity or suitability of a particular program (with no attempt, as a pri-
mary objective, to derive generalizations about the methods represented)

does not preclude the possibility that leads about such generalizations

may emerge as important by-products of these studies (Hovland, 1949). Evalua-
+ion of programed instruction as a general method is a much more difficult
and elusive question to answer. This is so because of the difficulty of de-
fining the "method" of programed instruction in general terms, or of delimit-
ing it--as well as alternative "methods"--in a way that would provide a basis
for a generalizable answer for a question stated in such nonspecific terms.
The need to distinguish between assessment of a particular program and
of the "method" it purports to represent has been stated in the 1962-65 AERA
Joint Committee report (1963):

. . the value of a method of instruction carnot be tested in
the abstract. For example, evaluation of a particular text-
book is not an assessment of the usefulness of textbooks in
general. A properly constructed experimental tryout or field
test of a program may provide an assessment of that particu'ar
program, but does not afford proof or disproof of the value of
a general "method" of programed instruction.

Experimentation conducted thus far supports the expectation
that good nrograms, carefully developed, can significantly
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improve the quality and economy of instruction. Whether
any particular program will do so is subject to question
until established by adequate tests of +that program

Merely recognizing this point does not, of course, insure its comprehension

b'y' the

cgram-buying public. One of the problems which can only be solv

0]
Q.

as data on performance characteristics for each specific program are made
widely available is the "halo" which boils down to the following invalid
syllogism (examples of which, in hardly less blatant form, have appeared
widely in advertising copy):

Some programs have been shown to teach very effectively;
These materials which | offer you are programs;

Therefore, these materials provide a superior way to teach
your students.

In a continued attempt to combat the tendency fto accept such spurious
arguments, the J.C.P.l. has again highlighted in its 1964 report the need
to judge each program individually, by restating the point as its first
recommendation to prospective users: "Prospective users should evaluate
each program on its own merits according fto ifs demonstrated effectiveness
rather than relying on general statements or findings purporting to support
the value of the 'method' of programmed instruction" (AERA, 1964). The
attempt to assess the general worth of any "method" or "medium," including
programed instruction, really invoives an essentially meaningless question.
As has been elaborated elsewhere in more detail (Lumsdaine, 1963b), attempts
to compare any medium or method with another in the abstract, so as to sup-
port a generatization about the value of the medium or method, are inherent-
ly foredoomed tc failure for the simple reason that a good film, for example,
will always beat a poor lecture, and vice versa. Meaningful experiments thus
must either have the purpose of determining the effects produced by specific
programs or must seek to test propositions about the effects of definable,
describable properties of programs.

Tne difference between this latter purpose and that of assessing
specific programs reflects the distinction between the scientific and the
technological goals of research and developmert on instruction. The tech-
nological goal is concerned with the development and description of demon-
strably good products; the scientific goal comprises the gencrating and

testing of hypotheses which can lead to the development of prineciples, ul-
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timately comprising a science of instruction (Lumsdaine, 1961, 1962e, 1963b,
1964). It is to be emphasized that the important long-range contributions
in programed instruction will result from scientifically oriented studies
which seek to identify and validate rules or principles of programing that
transcend the properties of specific programs. The important short-range
efforts on which this chapter focuses are, by contrast, direcred at ascer-
taining the quality of specific individual programs in terms of what their
use can contfribute fo Spécified instructional outcomes. Scientifically
oriented studies for testing hypotheses or proposed principles of program-
ing can be considered here only incidentally, insofar as they affect the

choice of methods used in the assessment of specific programs.
Importance of Program Assessment

The State of the Art in Program Production

The author is convinced that most existing programs afford only a
rough approximation of the potentiality for control over learning which
could, in principle, relize a goal of assured mastery for all qualified
students. This positicn can be argued both on a priori grounds and in
terms of such |imited data as are currently available on the effective-
ness of existing programs (Bolt, et al., 1963; Drooyan and Wooton, 1964;
Fletcher, 1964; Glaser, 1963; Glaser, et al., 1963; Paulson, 1963; Schramm,
1964a). Even casual inspection of a sample of programs suggests a tendency
merely to follow superficially the general format implied by one program-
ing rationale or another, while meeting neither the theoretical assump-
tions nor empirical characteristics that are supposed to be exemplified.
In addition to lack of adequate tryout and revision, many other apparent
weaknesses are 1o be seen in examining the existing programs, including
inadequate analysis of subject matter content and inept use of what seem
to be the mcre promising techniques of programing. Accordingly, it should
not be surprising if, despite the acclaim accorded fo programed instruc-
t+ion as a basis for a potential "educational revolution," many current pro-
grams do not prove to be more effective than alternative kinds of instruc-
tion. The existence of a gap between the promise of programed instruction

and its realization, up to 1962 at least, is a major thesis of the provoca-




23

tive report by Schramm (1962), who defends the position that while "pro-
grammed instruction is, in the best sense of the word, a truly revolution-
ary device," its "potential is, so far, largely unreal ized." (See also
Rothkopf, i964) .

Know!edge of what programs are available as a basis for choice: An

elementary step in assessing any program, particularly in terms of its con-
tent, is simply to know what other programs are available in the same or

" similar subject matter. The publication of the USOE-sponsored survey
edited by Hanson at the Center for Programed Instruction (1963) and the
compilation by Hendershot at Delta College (1963) have been helpful in

this respect. But mere knowledge of the availability of programs, while

at least showing the prospective purchaser that he may need a basis for
choosing among available alternatives, does not provide him with standards

of judgment for making the choice.

Why "“Standards" for Assessment?

The question may well be asked: Why have "standards" or "criteria"
for assessing the quality of programs? Why are such criteria desirable,
feasible, or justified, as compared with the case for other instructional
resources |ike textbooks, films, simulators, or other training devices?
Attempts have long been made to develop criteria for evaluating filws,
training devices, and other instructional tools (Edgerton, 1960; Los Angeles
County Board of Education, 1963; Maier, et al., 1963; Miller, 1953;
Stolurow and Lumsdaine, 1956). The main differences between these previous
attempts and the problem as considered here lies in the attempt to develop
validating criteria based on controlled measurement of what the use ot a
program dewonstrabiy contributes to the attainment of behaviorally specified
irnstructional goals. As the AERA Joint Committee has pointed out:

The tendency to empitically guided development of programs
is coupled with an orientation ;foward testing the specific
effects produced by a program, and toward more sharply
focused objectives defined in terms of specified behavioral
outcomes. |In addition, the program is intended to generate
a more predictable pattern of student behavior than does the
study of a textbook, which generally has a less specialized
purpose in aiming to serve as a reference source as well as
a sequence of instruction (AERA, i963).
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The usefulness of criteria for assessing program effectiveness: A

basic purpose for developiiig criteria to assess the quality of specific
programs is to increase the usable potential of programed instruction,
both through improving the selection and use of existing programs and
through stimulating the development of more effective programs in ihe fu-
+ure. Both the wise selection and the effective utilization of present
programs in schools clearly requires a dependable way to assess the merit
of any given program.

£ffect of standards on program production: Part of the case for in-

troducing dependable and widely accepted criteria of assessment lies in

the effect on the standards of quality in future programs, particularly

those produced by commercial publishers. We may assume that a stimulus

to better quality production in this field, as in others, involves the dy-

namics of a competitive marketplace. If the consumers (e.g., school sys-
f’; tems) have a dependable method for differentiating better programs from
' poorer programs, a demand for the former is effectively generated, and
publishers must produce better programs in order to compete in the market.
However, such competition cannot be effective unless there is indeed a basis
for determining the quality or effectiveness of programs in unambiguous
terms. In the absence of available unbiased and dependable information about
program quality, programs can be promoted and sold on the basis of un-
supported claims or dubious "data" purporting to show their merits, and the
competiti ve incentive to produce genuinely superior programs is thereby
weakened. Stimulation of program quality by the open competition of the
marketplace is next to impossible in the absence of dependable and accept-
able criteria for assessing The merits of any particular program (Lumsdaine,
1963a) .

What Kind of "Standards" are Relevant?

Some Basic Distinctions Among the Main Kinds of Criteria

Three main kinds of considerations need to be distinguished as rele-

vant bases for assessing *the suitability or acceptability of a particular

program for meeting a given educational purpose: These may be termed

"appropriateness," "effectiveness," and "practical ity."
"Appropriateness," as used herein, refers to the nature of the "sub-

ject matter" or "content" that is "covered" by a program. The concept of




25

"content" actually turns out to be a rather fuzzy and unsatisfactory one,
with some ambiguous and froublesome connotations. For the present purpose,
program content can be characterized as representing what the program tries
to teach or, perhaps, what it "contains" that apparently could be learned
by an optimal!y qualified student who learned everythi..g that it was possi-
ble to lsarn from what is presented in that particular program. In other
words, appropriateness may refer to prospective outcomes to which a pro-
gram's use might lead, that is, to what is to be learned or may be learn-
ed from a progran. Thus, appropriateness means, roughly, the extent to
which program "content" is consonant with the objectives of a particular
educational purpose or course, or ihe degree of correspondence between

the user's objectives and those of the programer.

"Effectiveness" refers to how well the program does, in fact, attain

certain prospective outcomes, how well it teaches whatever it is calculat-
ed to teach (rather than what iT may teach), or, in other words, the ex-
tent to which its content is learned or the extent to which stated objec-
tives are attained by students who use the program in a particular way.

A further distinction can also be made between effectivenezs and efficiency,
the latter referring, broadly, to the extent to which a given degree of
attainment is achieved economically in terms of the use of student time

and other resources.

"Practical ity" can be used to refer to matters of cost, feasibility,

acceptance by students and feachers, and other factors which determine

whether an appropriate program of given potential effect’veness can or will
in fact be used so that its potential is realized in practice. This cate-
gory invelves, aside fron factors of convenience that may influence effec-
tiveness, considerations that are largely ‘translatable intfo terms of cost.

Finally, the terms "suitability" or "acceptability" might be used in

a generic sense to incicate over-all bases for evaiuation or decision con-
cerning program adopticn or use, based on consideration of all three of
the above classes of factors (appropriateness, effectiveness, and prac-
ticality).

Interrelation Belseen Appropriateness and Effectiveness
Obviously, both appropriateness and effectiveness are important con-

siderations in assessing a program. Almost as obviously, they do not
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necessarily go hand in hand. As pointed out by Galanter (1961), a program
might be effective in teaching inappropriate content, or it might present
appropriate content but tail to do so effectively; also, it might teach in-
appropriate content either effectively or ineffectively. One reason for
largely bypassing the question of appropriateness as a primary concern here
is simply that the determination of appropriateness is such a complex pro-
blem and involves many unsettled questions of value in terms of what should
be taught. At present, at least, it can be held that each user or reviewer
can claim to be as good an authority as the next.

However, even though primary emphasis is placed on the effectiveness
with which a program teaches, the question of what the program is supposed
to teach, and hence what should be measured in determining its effective-
ness, will necessarily enter into this discussion to some extent. Further-
more, it shouid be recognized explicitly that "assessment" of program ef-
fezts, in the sense of their measurement and description, clearly does not
in itself provide "evaluation" of a program; at best it only provides an
imgortant basis on which, along with other relevant information, an evalua-

tion can be made of the suitability of a program for meeting a given set

of instructional objectives.

"Internal™ anu "External" Sources of Information About Programs

A useful terminological distinction suggested by Silverman (1964) and

|

X by Rcthkopf (1961), which was also adopted by the AERA-APA-DAVI Joint Com-
AN mittee (AERA, 1963), can be made in terms of the locus or source cf informa-

_ tion about a program. This is the distinction between internal and external

sources of :nformation as possible criteria for program evaluation. "intern-
al" characteristics refer to features which can be revealed through inspec-
tion of the program material, including both its "content" and such pedagog-
ical features of construction as length of frames, use of branching, techni-
ques of prompting, patterns of repetition and review, kinds of responses
called for, and the like. These may be viewed merely in a descriptive sense,
but often are assumed to be predictive of the effectivemess of the program.
Clearly, if there were a fully developed science of instruction, the effec-

. tiveness of a program could be predicted by determination of the extent fo

which such descriptive characteristics of a program were optimally selected

and arranged to promote effective learning.
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"External" information about a program refers to features which cannot
be observed mer.l!y by inspecting the prcgram itself, such as the history of
the way In which it was developed and, in particular, its observed perform-
ance as a teaching instrument. Other kinds of external information coculd
include such information as the qualifications of the author, the kind of
student-response data obtained in revising the program, opinions of review-
ers, and test data obtained ftc measure the achievement produced by the pro-~

gram.

Predictive vs. Validating Criteria of Effectiveness

A further important distinction can be made between (a) those extern-
al criteria that are believed to be predictive of program effectiveness
(such as external evidence about the competence of the programer or the
history of a program's development, including tryout and revision) and (b)
validating criteria, which consist of direct evidence of the effects actual-
ly produced by the program in demonstrably changing students' behavior.

Experienced programers will undoubtedly continue fo look at programs

and state, possibly with some real basis for confidence, that they are good

programs or poor ones. But This is an unvalidated opinicn, though it may
be an informed and illuminating ore. 11 is a prediction of effectiveness,
not a verification. IT snould not be greatly surprising, therefore, to

find that some programs ihat looked poor mavy turn out to do 2 good job of
teaching, or that frames which seemed beautifully fashioned may, when put

to the test, do a pcor job of teaching. The distinctions among major class-
es of criteria for judging a program's effectiveness (or efficiency) may
thus be rooriented as follows:

l. Predictive criteria gi.effecfiveness: rational or theoretical

bases, involving inferences from general experience or exirapola-
tions from laboratory science, on which the effects of a program
are believed to be at least partly predictable. These include

(a) internal criteria, derivable from inspection of the program,
and (b) extermal predictive criteria, based on ancillary informa-
about a program's developmenit, or on external information such as
expert review or infurmation atout students' or ‘teachers' opinions

of a program.
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2. Validating criteria of effectiveness: external criteria that pro-

vide measures of the actual effects of the program in demonstrably

changing students' behavior.

Possible "Validating" Criteria for Assessing Program EffecTiveness

Val idating criteria have been characterized as measures of the actuai
effects of the program in changing students' behavior. The validity of such
measures may vary, however, along a dimension of ultimate validity from re-
sponses the student makes within the pirogram to measures of ultimate or long-
+erm retention, transfer, or application. Measurement cf such effects may
also vary with respect fo inciusiveness of all relevant effects (including
transfer and motivational and cther "indirect" effects as well as direct
competence per se on the subject matter covered) and also with respect to
how clearly the behaviors observed represent changes demonstrably shown by
rigorous experinent to result from the use of the program. For example,

the following kinds of evidence differ from each other in one or more of

these respects.

|. Error rate on prompted ‘rames or over-all error rate.
2. Error rate on frames tha* are internally unprompted, but are locat-
ed wi ust foilowing prompted program sequences, so that "se-
quence prompting" effects are present.

3. Crror rate, or pattern of errors and correct responses, on review
sequences placed so that they are minimally effected by sequence
prompts.

4. Gains from preprogram to immediate postprogram fests.

5. Gains from preprogram to immediate postprogram tests, but with con-
trol for external influences.

6. Demonstrated changes on indirect motivatior and transfer.

7. Persistent or "permanent" effects as shown by delayed tests of tirans-
fer and application, including susfained motivation.

The major factors that bear on deciding the suitability of a program are

summarized, in relation to sources of information concerning them, in Figure |I.

Critical Reviews of Program

in recognizing various levels cf assessment for program quality, it is

necessary to look further at the possibilities of critical reviews of pro-
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grams, which furnish one possible basis for evaluation. Such reviews began
to appear in professional journals starting around 1961. Examples are re-
views by Eigen (1961), Galanter (1961), Saltzman (1961), and Silberman (1961)
on algebra programs, by Markle (1961) on a program in English grammar, by
Carroll (1964) on a program for teaching Russian script, and by Denova (1963)
on a program for teaching digital computer programing. Other periodicals in

which reviews of programs may be found inciude Audiovisual Instruction, AV

Commuriication Review, and the NSPI Journal (Nationai Society for Programmed

Instruction). As with reviews of tests, some program reviews includa
data--in this case, daia on achievement attained by using the program--as
well as reviewer opinion about the program based on its internal features
(Carroll, 1964; Denova, 1963; Fletcher, 1964; Galanter, 1961).

The emphasis on objective standards for assessing programs, on which
this chapter is focused, should not minimize the potential usefulness of
critical review based on inspection of programs. However, aside from the
need to assess the competence and bias of reviewers, users should be made
aware that reviewer opinions may conflict, and furthermore that no review-
er may correctly predict what the program will actually teach. The useful-
ness of reviews will thus be increased as provision is made for the collat-
ing and bringing together of several reviews on each program so as to have
available something like the collection of reviews of tests provided by the

0. K. Buros' Mental Measurements Yearbook (Buros, 1959a; Buros, 1959b).

Program reviews, even when only represe~ting reviewer opinion, can be
helpful in view of the need to make recommendations and decisions about the
acceptability of programs in the absence of objective data about what a pro-
gram's use can accomplish; lacking such data, one has to depend primarily
on opinions of reviewers based on program inspection. Though opinions clear-
ly do not qualify as criteria in fterms of which programs can be objectively
assessed, they may be viewed as signposts that are useful if accepted as ad-
vice rather than fact; they offer something fto rely on "until the data comes,"
particularly in assessing the appropriateness of program content. Whatever
its value, it seems certain that as with other educational materials (e.g.,
textbooks, films), reviewer opinion will be used as one basis for evaluation

of programed materials.
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As objective and valid data on demonstrated program effectiveness be-
comes increasingly available, the main function of reviews may be to pro-
vide a critical analysis of the validity of results from objective assess-
ment studies and to furnish advice on over-all suitability of programs,
Taking info account confent appropriateness and practicality of use as
well as demonstrated effectiveness indicated by experimental data. Re-
views, even by programing "expeits," necessarily represent predicticns of
program effectiveness rather than objective evidence of it, except when
based on data from objective studies of program effects. Data cffered
by a reviewer in support of conclusions about a program's effectiveness
should, moreover, be weighed in the light of technical considerations in-
fluencing the validity of such data, discussed later in this chapter. Data
for two or three students gathered informally by the reviewer may be in-
dicative, especially for extremely poor or extremely good programs, but do
not take the place of more formal and extensive assessment studies.

Guidelines for reviewers: The J.C.P.l. (AERA, 1964) has recommended

that those who prepare critical reviews of programs should, in addition to
expressing their opinions about the suitability of the program content and
objectives: (a) obtain and report ail available data about program effects;
(b) evaluate and interpret such data in the context of technical considera-
tions such as those set forth by the Joint Committee; and (c) distinguish
clearly and explicitly between their own opinions about the probably ef-
fectiveness of the program and the obhjective evidence on its demcnstrable

outcomes.

Checkl ists and Other Statements of Proposed Evaluative Criteria

Many checklists and statements of criteria for assessing programs have
been proposed by a number of sources.4 These have tended to represent a
potpourri of criteria related to appropriateness, practicality, and both
intfernal and external predictive criteria of effectiveness, together with
external validating criteria (i.e., measured program effects). In such
statements and checklists, little explicit differentiation or recognition
has been made of the status of the differences in kinds of criteria pro-
posed in terms of the foregoing kind of distinctions. However, the distinc-
tions seem fo be useful ones even though the three primary classes of fac-

tors may interact and in some ways overlap. As one example of this overlap,
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in the above-noted distinction between effecriveness and efficiency it is
evident that the latter involves cost factors, indirectiy at least; also,
on closer examination, the meaning of "content)' as commonly used, will be
found to be related both to appropriateness and effectliveness.

In the course of preparing this chapter, the writer and some of his
students examined and attempted fto classify several hundred statements put
forth in published documents as criteria for the assessment of the suita-
bility of a program in terms of its appropriateness and/or its presumed
effectiveness. Most of these statements came from "checkl Ist" formula-
tions put forth for the guidance of parents, teachers, curriculum special-
ists, etc. (Beltron, 1962; Center for Programed Instruction, 1962; General
Programmed Teaching Corporation, 1963; Jacobs, 1964; NSPI|, 1962; NSPI, 1963;
New York City Board of Education, 1962; Rocky Mountain School Study
Council, 1962; Teaching Materials Corporation, [962; Tracey, 1963; Univer-
sity of Michigan, Center for Programed Learning for Business, 1963; U.S.
Air Force, 1962). These statements can be grouped in several broad cate-
gories. A considerable number of them refer to internal characteristics
of the programs, either to factors of construction and organization pre-
sumed to be predictive of effectiveness or statements in which the above-
noted overlap between effectiveness and appropriateness makes an unambigu-
ous classification in this respect difficult or impossible. A second group
of statements refers more unequivocally to appropriateness factors, either
in tferms of what is to be taught or the kinds of students for whom the pro-
gram is appropriate. Another group of statements concerns questions of
feasibility in pattern of use, questions which may, depending on point of
view, be considered tc relate either to the appropriateness or to over-all
effectiveness in school use in a variety of use patierns. A smaller group
of statements refers to external characteristics, particularly the history
of developmental testing, fryout, and revision which the program has under-
gone. A final category refers to external validating data and their interpre-
tation. There is often some ambiguity between developmental and descriptive
or validation data due to vagueness in the way the data are reported; some-
times it is not possible, for example, to know whether "tryout" data refer
to information used as a basis for revising the program or presented to

attest its effectiveness.




33

Some such checklists seem to imply the possibility of deriving a "score"
for a program, in which acceptability for a program can be determined from

the number of favorable answers to the questions posed. In the opinion of

the writer, such an implication is a mischievous one, particularly since
there is no assurance of the validity of many of the questions asked (par-
ticularly those about internal characteristics). Even where the questicns
are clearly relevant, there is no assurance as to how they should be weight-
ed. It would be interesting to apply such questions in systematic fashion
to the effects actually produced by a number of parallel programs with sim-
ilar objectives; this might serve to determine whether, regardless of theo-
retical rationale, they appear to have any empirical predictive validity
(cf., Rothkopf, 1963).

It is also interesting, with respect to questions which appear to be
clearly relevant, to consider the order in which it is most appropriate to
3 ask questions. Such ordering has been implied to several checklists, includ-
i ing that of ETS (Jacobs, et al., 1964). One might devise a kind of decision
@é flowchart, algorithm, or structured "20-questions" game, on the basis of
; which one could examine programs efficiently. Such a 20-questions arrange-
ment, in the figurative sense, would differ from the "20 questions" propos-
ed by Belton (1962), whirch do not form an algorithm, but merely a check-
list of points to be considered. Undoubtedly some kind of spiral or alterna-
tion between several major categories of consideration--appropriateness,
feasibiiity (including cost), and probable or demonstrated effectiveness--
would be reasonable in considering the adoption of a program. One might
ask a few over-all screening questions: for example, whether content appears
to be at least "in the right ballpark" and whether its cost is conceivably
feasible, etc., before proceeding to more cetailed examination of the pro-
gram in terms of presumed or demonstrated effectiveness and more detailed
aspects of content suitability. |f neither of these questions could be
answered in the affirmative, the program would be ruled out for further
consideration.

Any criteria for determining the suitability of any course of action,
including the adoption of an instructional program, invoives matching avail-

able means to desired ends. It follows that any such criteria must include




a specification of the ends sought by the user. Neither the special ist in
instructional programing nor the publisher of programs has, as such, any
special competence, much less authority, to tell the user what his aims
should he. The user must decide these for himself. In doing so, however,

he may perhaps wish to examine the objectives which the programer has

formulated in writing the program or other statements of possibie ouf-

comes relevant to the general field to which the program pertains.

Primary Reliance on External Validating Criteria
The notion of "standards' of effectiveness has suggested to some the

development of authoritarian or restrictive criteria which attempt to dic-
tate the way programs are written or presented. This unintended and quite
unfortunate connotation has fripped off various tirades against the attempt
to develop criteria (e.g., Esbensen, 1962). Any such attempt to stardard-
ize or freeze program styles would be very undesirable, as was stressed in
1960 by iumsdaine and Glaser:

In the development of quality-control standards for

programs, it is important to avoid the imposition of ,
inflexible requirements which might inhibit creativity

and experimental use of new techniques.

|+ seems clear rhat standards for the adequacy of a

program ought to be conceived primarily in terms of

its effeciiveness in attaining defined educational

objectives, rather than by specifying the format,

sequencing, or other aspects of the means whereby

these ends are achieved (Lu 3diine and Glaser, 1960,

p. 566).
inis emphasis on avoiding any prescription of internal form or style and
advocacy of external, validating criteria as the prima, , basis for assess-
ing the effectiveness of programs has also been consistently advocated by
Rothkopf (1961) and the AERA Joint Committee (AERA, 1963, pp. 87-89; see
also Silverman, 1964)., |i is the empirically oriented posivion that ul-
timately the "proof of the pudding is in the eating," that is, that the
ultimate measure of a program's effectiveness is what it teaches.

Dangers of restrictive "standards" based on internal Criteria which

would prejudge program effectiveness: Schramm (1962) has pointed out the

existence of a tendency toward premature "freezing" of particular pro-
graming styvies. This fixing on a stereofyped style can be seen in many

current programs, despite the warning given five years ago in The statement
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Just quoted. Undoubtedly, it reflects an overpreoccupation with internal
criteria inferred from early prograns and a tendency to imitate their su-
perficial characteristics rather than experimenting with new styles and re-

lying on empirical proof to determine how weil the resulting programs work.

Rationale for reliance on validating criteria: The decision +co !limit

criteria of effectiveness in this chapter's discussion of program assess-
ment to validating criteria or measured effects produced by programs is sug-
gested and made possible by the conception of programs as potentially auton-
omous vehicles of instruction. Such forms of assessment have not character-
istically been applied to textbooks or other instructional materials. It is
the tendency for development of programs to be based on an explicit state-
ment of objectives—-and for programers to take the responsibility for achiev-
ing these goals without dependence on other forms of instruction--that makes
possible a policy of accepting empirical date as the validation of the pro-
gram's effectiveness. There is some similarity here to the rationale under-
‘ying empirical validation of psychological and educational tests, as has
teen pointed out by the Joint Committee (AERA, 1963). Although programs and
Tests differ in objectives, with programs aiming primarily to instruct rather
than to test students, both generate student-response data ard are capable of
being developed s well as validated in terms of empirical procedures. In
both cases an external criterion can be specified, at least in principle, tc
indicate the extent of which an intended outcome has been achieved as evidenc-
ed by kinds of behavior which have been developed (in the case of a program)
or differentiated (in the case of a test).

The risk in relying on inspection for assessirg program effactiveness
Is that widely accented precepts and current patterns of programs have not,
as yet, been the subject of satisfactorv experimental validaticn. Although
some considerable number of experiments comparing the relative effectiveness
or erticiency of alternative ferms of programs have been conducted, inspection
of the available evidence makes it clear that a great deal more evidence than
is now available is ne~essary before a well-developed science or validated
theory of programing, con the basis of which nrogram effectivenass can be
reliably precicted, can be delineated (AERA, 1963; Rothkopf, 1961; Rottkopt,
1963) .

e ¢ s v
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One form of evidence bearing on theories or principles of programing
comes from comparative studies in which controlled variation of specific
program features has been introduced. For example, the importance of hav-

ing the student overt!y compose responses, as stressed by Skinner (1958)

and others, has been studied in a number of investigations (see Lumsdaine,
1961; Lumsdaine and May, 1965; Schramm, 1962; Schramm, 1964b). |r. general,
such studies have come rather far from offering clear-cut support for the
principles of programing which suggested the alternative forms of programs
that were experimentally contrasted. Al!though many of the experiments thus
far performed suffer from serious conceptual as well as methodological de-
fects (Lumsdaine, 1962e; Lumsdaine, 1963b), the fact is that they nonethe-
less do not provide convincing support for particular styles of programing
in most instances (cf., Lumsdaine and May, 1965; Schramm, 1964b). Though
they are not capable of logically showing tThat proposed principles are
necessarily faulty, they do not offer sufficient evidence for putting forth
such principles as bases for assessing programs in terms of their internal
characteristics. A perhaps more direct form of evidence is supported in a
study reported by Rothkopf (1963), in which individuals who had been train-
ed in programing principles were asked to predict the relative effectiveness
of seven different forms of a prcgram, and their pooled and individual pre-
dictions were subsequently compared with the effects as actual ly determined
by experimental measurement for these same program variants. The scope of
this investigation was limited, and the programs studied were doubtless too
short to exemplify the operation of all of the factors believed important in
determining the effectiveness of programs. Nevertheless, the results of the
comparison were far from reassuring. Not only were Rothkopf's "prophets" of
effectiveness unable to predict correctly; their predictions showed a high
negative correlation with measured effectiveness.

Such findings lend weight to the rational grounds suggested by Lumsdaine
and Glaser for the importance of avoiding premature "freezing" of program
styles (Lumsdaine and Glaser, 1960, p. 566). The evidence accumulated since
that time has helped to illuminate some facaets of the art of programing, but
sti!t falls far short of approaching a sufficient basis for any confidsnt

assessment of program effectiveness in terms of internal characteristics.
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The need for test data to assess a program's effectiveness is summarized by
the Joint Committee in the following excerpt from their 1962-63 report (AERA,
1963) : "At the present time, the principal recommended use of internal data

obtained from inspection of the programed materials is for determining whether

program content is appropriate o the educator®s objectives."

Of course one should not despair of the eventual possibility of accu-
rately predicting program effects, and the firm validation of some predictive
criteria by experimentation ultimately is to be expected. Even at present,
it of course does not follow that all judgments would be as bad as those
found by Rothkopf. In *he long run, quite aside from the matter of effi-
ciency in reducing the amount of trial and error needed to develop effective
programs, validation of internal criteria even on a probabilistic basis is
obviously desirable. This would permit making demonstrably valid estimates
(even if only approximate ones) of possible effects prior to their being

actually determined or verified by experimental measurement.

Tryout and Revision as a Basis for Gauging Effectiveness

The requirement of program tryout and revision is a central one in the
prograining rationale and has even been made a critical characteristic in
Markie's definition (Ely, 1963). It seems obvious that one should be able
to improve a program by testing its outcomes and progressively revising it
unti! one has corrected the difficulties shown by the tryout test data. Is
it possible, however, to use information about the developmental tryout and
revision as a basis for assessing a program's effectiveness? Surely the
mere fact that a program is reported fo have been subjected to a tryout and
revision procedure does not by itself assure that it has thereby become per-
fected. Lacking a validated, well-defined, and reproducible procedure that
will demonstrably assure satisfactory results, validating data are still

necessary for each program tryout and revision.

The Nature of Defensible Effectiveness-Assessment Standards

From the foregoing it is evident that the kind of "standards" advocated
here are not standards for prescribing program content, construction, or style.
Rather, it foilows from the smpirical orientation here adopted that the stand-
ards of concern are standards of adequacy in the conduct (and reporting) of

studies to determine program effects. Standards for program "quality control"
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are thus standards for the quality control of program data. |f one is o
rely on empirical data fo gauge program effectiveness, he needs to have
assurance that the data afford a valid measure of the relevant effects
actual ly produced by a program. The rest of fhis chapter is mainly con-
cerned with the question of how such assurance can be provided.

Description of effects vs. "effectiveness standards": Program ef-

fects mean the changes in educational outcomes or atfainments that can be
shown to result from a program's use. The "effectiveness" of a program
sometimes refers to the extent fo which the program's effects are satis-
factory in the light of the goals set for its use. F.1though one common-

ly speaks of assessing program effectiveness, experimental tests per se i

can only reveal a program's effects; whether fhese are satisfactory for
a given purpose involves standards of judgment that cannot be dealt with

more fully here.

[

Some agencies have thought to prescribe standards of minimum accept-
able effectiveness in terms of test scores--such as fthe Air Training Com- %

mand's "90-90" standard: "All programmed instruction packages (PIP's) will

Jo»

be designed to fulfill the terminal objectives to a 90% level for 90% of

ihe students and therefore produce a mean test raw score of 90% minimum"

(U. S. Air Force, 1962). In commenting on an earlier version of this paper,

J. C. Flanagan has seriously questioned the wisdom of promulgating such ;
"standards" at the preéenT time; cerrainly they are indefensible, and even

dangerous, without more-nearly absolute measures of attainment than the kinds

of tests generally used to measure program effects.

The term "effectiveness" as used in this chapter implies only the ques-
tion of determining what effects a program 18 capable of producing, rather
+han standards for deciding how effective it ought to be in order fo be re-
garded as of acceptable effectiveness. A disposition to Think of program-
of fectiveness data as descriptive rather than "evaluative" seems likely to
avoid misunderstandings, especially if it is recognized that any descrip-

tion of program effects will inevitably be to some extent incomplete.

What !s a "Program"?

The placing of reliance for the determination of program effectiveness

primarily on empirical evidence concerning what the program teaches carries
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with it logical implications for fhe definition of what should be called a
"srogram." Offen the use of the term program has been restricted by vari-
ous writers to materials which have particular characteristics of format

and sequencing that are believed to exemplify principles derived from be-
havioral science. This is coupled with an emphasis o criteria for assess-
ment of program qua'ity in terms of internal characteristics determinabie on
the basis of inspection. Among experienced programers (Lumsdaine and Glaser,
1960; Rothkopf, 1961; and the J.C.P.l. to the con*trary notwithstanding),

we hear such "in-group" characterizations as: "That's a program? Why, ith
nothing but a series of copying frames!" Characterizations of this kind may
well turn out fo be cogent evaluations when eventual ly validated by appropri-
ate data on the effects achieved by competing "real" programs. But at pre-
sent, such statements seem fo imply the existence of a basis for validation
which does not as yet exist as much more fthan an article of faith. They

have the status of hypothesis rather than of verified principle.

The attempt to restrict the use of the term "program® to materials
exempl ifying parTicular preconceptions about the value of alternative pro-
gram forms or styles, of course, may be a useful heuristic in teaching stu-
dents a particular technique of programing. However, no matver how wel |
based in behavioral science such notions may seem tfo their proncnents, They
will not do at present, 2s has been emphasized, as & basis for demonstrat-
ing or establishing the actual merits or deficiencies of specific programs.
Any proposed instructional vehicle ought to be allowed at least To enter
a competition in which its merifs can be demonstrated on the basis of im-
partial evidence of what it can do; it ought not fo be barred from compet i~
+ion because "it's not really a program™ in terms of failing to adhere to
preconceivad notions of what a "program" should look |ike. Restricting the
field by definition can only be self-defeating, particularly at the present
state of the art. Even if there is a good reason To bel ieve that a '"series
of copying frames" is an inept style of programing, precluding such a se-=
quence from the chance To demonstrate what it actually teaches can set up
a restrictive situation which can inhibit creativity and lead to dogma rather

than 1o either a science or technology of instruction.
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Thus, rather than attempting to prejudge what a program should be, at
the present time a very inclusive definition is necessary in terms of what
a program can be. The foliowing definition has been proposed elsewhere:
"An instructional program is a vehicle which generates an essentially re-

£ 9 H
of in '!“"""‘*"0“.3! avents an

lls 1 W 1 1 1 v O 1% acce

@

pts responsibility for

producible seguenc
efficiently accomplishing a specified change from a given range of initial
competences or behavioral tendencies to a specified terminal range of
competences or behavioral tendencies" (Lumsdaine, 1964, p. 385). This
definition, with a minimum of restrictive connotations, can encompass mos¥
of the forms of programs that have been proposed under the "programed
instruction" banner. The definition not only makes no particular theoretical
presuppositions, but does not even require individually paced progress or
overt responses by the learner as qualifications for inclusion as a program.
The variety of program types and styles admitted includes individual learn-
ing programs differing in terms of such factors as use of larger or smaller
steps and varying kinds or amounts of student response, as well as any
combination of linear or alternative ("branching") pathways. It also in-
cludes within its compass "programs" designed for fixed-pace and group
presentation, as well as individually paced programs. It thus admits to

a competition for demonstrable effectiveness programs for group presenta-
tion by film, television, or other media, as long as the instructional se-
quence is substantially reproducible, and the program, of whatever nature,
is assessible in terms of its demonstrable effects on students. A somewhat
similar but slightly less inclusive definition, given by Susan Markle

(Ely, 1963, p. 64), requires empirical development of material in order for
it to qualify as a "program."

Application to individual and group-instruction programs: Focusing on

external or validating criteria of program effects makes most of the follow-
ing discussion equally applicable to all styles and forms of programs be-
cause it concentrates attention on the changes in behavior effected by the
program, regardless of the nature of the program that effected the change.
Some special problems of measurement, discussed in a later section, do arise

for self-paced programs as a direct consequence of individual variations in
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instructional time which they permit. But the main aspects of assessment
methodology apply just as much to assessment of instructionai television,
or filmed instructional programs for group presentation, as they do to
assessing the effects of individually paced programed instruction (See al-
so Lumsdaine, 1959). This generality, of course, does not appiy to many
of the proposed internal criteria, which relate to particular features of
individual ly paced programed instruction following current patterns and
which are dealt with in some ot the proposed criteria, or checklists, for

program assessment.

Program Assessment as a General Problem in Education
The broad definition of programs given above suggests also the reali-

zation that the basic probiem in program assessment is not just that of

assessing 'programed-instructional" materials per se. This is only a fac-
et of the total problem of being able to measure and predict the effects

of all forms of instruction, whatever their nature, since it treats effec-
tiveness in terms of "output™ as related to "input" (initial competence),
without regard for the processes or program characteristics whereby This
gain from input to output is achieved. In terms of a hardware-system anal-
ogy, the concern is with how fo assess the effectiveness of programs in
producing a given output in relation to a given input, considering the
program as a "black box." The internal workings need not be known for

this purpose.

Ma jor Aspects of Program-Effect Assessment

In This chapter "program-effectiveness assessment" is roughly synony-
mous with measuring the effects produced by a program under some cbserved
procedure of use. By "effects" are meant changes which can be directly
observed or inferred from recorded coservations of ctanges in the behavior
of sfudents as a result of the use of the program. Such changes may in-
clude gains or changes in knowledge, skills (both verbal and psychomotor),
attitudes, interests, cr motivations as identified by specific kinds of
behavior which such terms are intended to connote. Furthermore, "effects
of a program" means changes which can be validly ascribed to the use of
a program when cther sources of influence have been ruled out by appropriate

scientific procedures.
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Purposes of Determining the Effects That a Given Program Can Produce

Two quite different purposes of testing the effects prouuced by a par-
ticular prograin need tco be distinguished, because differences in procedures
as well as in measuremeni techinigues are somevimes appropriate to these dif-
ferent purpcses. Perhgps The mosT imporTanT distinction To make here is
between studies that acsess a prograin's effects in order to provide (a) a
diagnestic basis for program revision and improvement, i.e., a basis for
empirical guidance of program develobment or (h) a reportorial basis for
describing performance characteristics of a specified, completed program.
Data for a completed product indicate to a teacher or other user the out-
comes he can expect the products use to achieve. (Data showing what ef-
fects were achieved by use of a program that is not avaiiable for general
use seem to serve !ittle current purpose, except to demonstrate that some
difficuit-~to-achieve kinds o7 outcomes can in fact be produced by program
use). The kinds of data appropriate to these two purposes have consider-
able overlap, however, tliough *he uses may differ considerably, and the
two purposes should not be confused.

For "diagnostic" purposes, the effects of a program on a number of
specific points related to its objectives needs to be separately measured.
These might tnclude certain points of factual information and a variety
of specific skills which it is desired to create. Here one is little in-
terested in the total scoire: the relevant interest is in subscores for
content units and even in whai is leairned on each specific test question or
point. To achieve adequate stability of results, this of course requires a
larger sample than to detect differences of the same magnitude in an over-
all score.

Diagnostic subscores are not only of utility in the revision of a pro-
gram; for a completed, published program they can indicate what specific
additional instruction may be needed in order to achieve defined goals.
Such data, for example, give the teacher guidance on what points of the
subject matter need special attention in classroom instruction, as distin-
guished from th..se which can be achieved from the program. The usefulness
of over-all total scores information, cn the other hand, is mainly |imited

+o indicating whether it is worthwhile to use the program at all.




Error Rate

"Error rate" is an external criterion in the sense defined above, but
cannot, as such, be considered a validating criterion. Errors on unprompt-
ed criterion frames within a program come closer, and data for subtests on
program units (which might include or consist of such frames) come closer
still. An end-of-program test, preferably administered after an appreci-
abie inferval so as to measure retention freed from the cueing influence
of immediate context (extended sequence-prompiing effects), probably comes
as clcce as is often lineiy to be practical for current program-construc-
tion practices, though still fur*her delayed retention, transfer, and re-
learning (savings) tests deserve attention as further steps toward ul-
timate validation. A fairly low error rate may be and, at least for pre-
vailing forms of nonbranching programs, probably often is a necessary
conditinn for an effective program; but it is far from being a sufficient
condition for effectiveness. Too low an error rate may, in fact, militate
against optimum efficiency in many instances. |t is easy fto attain a low
error rate by consistent cverprompting or by a nonbranchi.g or fixed se-
quence so slow as to produce very few errors by the least able of a highly
hetferogeneous population of learners that could hardly be of optimal ef-
ficiency for those at the able extreme of the distribution. In consider-
ing "error rate" as a datum, one should at least distinguish error rates
of several types of items: prompted items in a |inear sequence, items used
to decide branching {whether prompted or not, review or otherwise), and
terminal-behavior frames calling for unprompted performance of the to-be-
learned behavior.

Whatevsr the usefulness of error rates (especially when classified by
type of frame) may be for purposes of program revision, the uncritical use
of over=-all error rates, especialily for entire programs or for heterogene-
ous sets of variously prompted and unprompted items, is by now largely dis-
counted as a valiacating measure of program effectiveness. For other dis-
cussions or comments on the use of "“error rates" or error counts as mea-
sures of program effectiveness, see the papers by Geis (1962) and Lumsdaine
(1963d).

Response Data as a Basis for Revision
The point-by-point or step-by-step feedback to the programer (as well

as to the student) has been widely hailed as a crucial and even defining
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feature of the programed learning approach. However, feedback to the pro-
gramer does not necessarily require overt response in the program. Few
would doubt that feedback from the constant responding as a student goes

through a program is a valuable source of leads to the programer. But

one of the things that the programed instruction field at first seemed
slov to realize is that correct responses winhin the program do not neces-
sarily mean that the terminal behavior (that is, posttest or retention
performance) will be adequate. If one must depend on satisfactory post-
test or retention performance as a necessary basis for assurance that the
program is "working" properly, then it could be argied that there is no
special virtue in having a record of overt responses within the program
as a way of providing feedback to the programer. There are as yet few
instances where the value of feedback *o the programer as a basis for
revision has been demonstrated in terms of improved test performance for
programs thus revised as compared with concurrent paraliel test scores
for earlier versions of the same program. Examples are studies by Silber-
man and others (1964} in the fieid of individual programed instruction and
by Gropper and Lumsdaine (1961) in the case of instructional television.
The main value of frame-by-frame response data, obtained for a relatively
small number of subjects, is to provide leads to the programer as to where
; (and perhaps how) to revise his program. Such data may be a helpful basis
for suggesting certain revisions; they are not an adequate basis for valid-

ating the program's effectiveness.

Major Considerations Entering into Assessment of Program Effects
;i Some of the main considerations that apply in the conduct and report-
ing of studies of program effects can be considered under three main topics:
(a) Consideration of criterion measures_encompasses the characteristics of
tests used as indices of what students can do or "are like" after the pro-
gram, as compared with what they can do or "are |ike" before going thirough
a program. This includes the definition of program objectives or potential
outcomes and development of appropriate criterion tests reflecting attain-
ment of these outcomes. (b) Under utilization procedures and experimental

design must be considered procadures and arrangements for sampling and ad-
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ministering programs to defined samples of students under control led and
reproducible conditions, together with procedures using the above-identified
criterion tests, particularly in terms of the control of extraprogram fac-

tors that may influence criterion attainment. The procedures used may be

either those of a ilaboratory” test or a "fieid" tesi; in eitTher Case con-
trols must be introduced such that the data will reflect in a valid manner
gains produced by the program, as distinct from other possible sources of
responses on the test. (c) Although reporting of program effects cuts
directly across the above two aspects, it is useful to consider reporting
also as a separate category. Critical problems are how fo obfain repoi-t-
ing in uniform terms, so that terminology has the same meaning to all users,
how to insure soundness of reported data in terms of its reproducibility,

' f and how to provide meaningful reporting intelligible to the prospective

program user.
Criterion Measures

Behaviorally Stated Objectives
The problem of describing precisely what is to be Taught and what it is,
therefore, that is to be measured as an outcome of instruction clearly is
niether new nor peculiar to programed instruction; it is a general problem
of educational planning and evaluation. Contributions fo the question of
behavioral specification of instructional outcomes stem in considerable
part from the work of Ralph Tyler (1950) at the University of Chicagc, later
; reflected in Bloom's well=known Taxonomy (1956). Perhaps the most influen-
tial contribution growing out of the more recent concern with programed
'% instruction has been Mager's book (1962) on the specificetion of instruc-
‘ +ional objectives.
Various aspects of the issues and probiems involved in defining edu-
, 1 cational objectives are more fully freated in a series of papers by Lind-
:2 vall, Krathwohl, Gagnd, Glaser, and Reynolds, Tyler, and others in the re-
ol cent volume edited by Lindvall (i964). The concepts of 'task analysis"
(cf., Gagné, 1964; Miller, 1962) have had an impcrtant influence in in-
creasing the emphasis on need for precise description of the specific be-
haviors comprised by such objectives (See also Deterline, 1964; Gotkin,
1963; Markle, 1964.)
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A number of other writers {e.g., Gilpin, 1962; Lindvatll, 1964; Lums~
daine, 1962b) have also stressed the conviction that relativeiy more atten-
tion needs to bec given to defining objectives in relaticn to"what to teach"
as contrasted with efforts to improve knowledge of "how to teach." The
wiser definition of educatioral objectives need not remain soiely a rational
or judgmertal matter, but may be aided by empirical data. In particular,
it can be expected that improved knowledge of "what transfers to what! will |
give a better basis for identifying specific instructional objectives which ;
demonstrably, rather than just as an article of faith, lead tc fthe brcader |
kinds of competencies and behaviors that can be agreed on in general ferms
as basic goals of education. The problems of suck inquiry, basically a
question of transfer of training, !ie beyond the scope of the present paper.

Objectives and outcomes: The orientation of focusinyg on criteria of

demonstrated effectiveness suggests the appropriateness of providing pro-
gram assessment data in the form of stated "performance characteristics"
which indicate what contribution the use of a particular program is actually
capable of making toward the attainment of the specified instructional ob-
jectives. The specification of objectives may be done by the program pro-
ducer and, separately, by the teacher, educational administrator, or other
prospective program user. Some special questions arise from the fact that
a given user's objectives may differ from those the program writer or pub-
lisher had in mind and also from the fact that in actual use a program may
have effects that neither the producer nor the user necessarily had in
mind in his original formulation of objectives (cf., Shettel, 1964). Part
of the task for an ideally comprehensive program-assessment study is +here-
fore 1o identify any likely relevant effects to which a program's use may i
lead--incluuing but not necessarily |imited to those proposed by the pro- |
ducer and user--and then to determine whether these possible effects are
in fact produced by the use of the program.
Scme Factors in the Design of Instruments for Measuring
Instructional Outcomes
The following are illustra*ive of some major areas of concern that need

to be considered in relation to criterion measures, or capability tests:
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Nefinition of the universe of bshaviors that constitutes the com-

petence which the programer is trying to create or, in anv case,

~
-~

with respect to which the evaluator is examlning the acccmp!ish-

ments of the program. (The "or" imolies that these could include

definition of any behavicral ouicomes which m!ght ensue #r

m +th

R R

o)

prrgram, even though they were not all necessarily intenticns o
the programer.) These definitions should be accompanied by ex-
amples. However, such a definition is not a test itself; it is
an analvtic definition of the behavior that speciflies what test
items are relevant (cf., Flanagan, 195'; Glaser and Kilaus, 1962;
Lindvall, 1964).

The problem of item sampling and of how a specific test can he
described, as complefely as possible, as a sample of the universe
of behaviors.

The formal or descriptive characteristics of the capability tests
(e.g., the basic properties of reliability and validity, if this
is applicable). Also, the Tes+'s origin: 1Is it an ad hoe test,
a standardized test, or a mixture? May it be best sometimes to
use standardized tests, but with certain items excluded? How
should the ievei of performance be specified? As a related tfopic,
can the outcome or objective of a program be defined without
reference to the content of the pirogram, especially when trans-
fer is part of the educatioral objective?

The question of what kind of a criterion of program effective-
ness to use: specifically, the question of time o attain scme
specified critciion level, as distinct from level achieved after
going tnrough the program, where performance time varies from sub-
ject to subject, sc that time and achievement level are both de-
pendent variables--as contrasted in the situation in which time
is constant so that achievement level is the only dependent vari-
able. This necessariiy overiaps with the question of procedural

design.
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Sampling of test items: In assessing programs it is important to keep

in mind the concept that an attainmert test is, in generai, oniy a sample ot
some total population of items that represent the criterion performance. But
sometimes it is very difficult to define the reievant popuiation of items in
sich a way that it does constitute the total ‘teaching objective--and also s0
that, at least in principle, any number of independent samples can be drawn
from this pcpulation so as to form equivzient tests. This is a problem which
psychcmetricians seem not to have fully sol/ed, perhaps because the king of
requirements they generally have do not require doing so.

What is needed is a definablez population of potential items. 1t is not
of ten feesible to enumberate all of them; however, two things might be used
jointly as the bases for defining the population of items: first, one or
more examples, and, second, some kind of "generating function." Given a
generating rule that would define the population, and some illustrations
that help show what it means, presumably a competent psychometrician can
write any number of parallel test forms; one doesn't have to have ali pos-
sible items constructed in advance and then sample from an already-written
pocl of Test items. The importance of having a large pool of equivalent
items from which successive samples can be drawn is made much more acute
when tests are used repeatedly for the purpose of making successive deter-
minations, in a branching program, as to whether a student is up to criterion
or needs more instruction (see below).

Requirements for program-effectiveness tests vs. individual or student

achievement tests: The problem of measurement usuailv faced by ‘the psycho-

metrician is primarily one of assessing individual differences. Hammock
(1960} and Glaser (1963) have discussed some differences in the theoretical
requirements for '"norm-referenced" attainment tests for use in measuring
individual differences vs. "criterion-referenced" tests designed to measure
the effects of programs. Whereas for the former purpose economic constraints
of Ten require "objective" types of questions to permit electromechanical
scoring for large numbers of papers that must be processed, this resiric*ion
need not be imposed for the relatively small number of subjects needed to
assess @ program. (See also Heath, 1962; Jacobs, 1962 concerning other

aspects cf the use of tests in relation to programed instruction).
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Experimentzl Design

Utitization Concitions

In determining and reporting the effects produced by the use of a pro-
gramed instruction package, conditions of utilizatiion, in a classroom or in
the use of a program for individual siudy, may obviously have considerable
effect on ite e*fectivaness. As emphasized in the J.C.P.i. 1962-63 report
(AERA, 1963), it is recognized that programs will generally be used in
conjunction with other instruction. However, unless the contribution of
of a program's use to the student's knowledge or competence can be separat-
ed out from the contribution of the sources of instruction, there is no
defensible wey t+o fell what the program itself coniributed. This involves
the experimental control of extraneous sources of influence, so that gains
in knowledge, skilis, or behaviora! ftendencies associated with the use of
a program can be validly defended as results of the program itseif, rather
than other concurrent or prior sources of influence.

The need to control for related causal factors will also depend on
the question that ic being asked--on what is to be assessed. As noted
above, it is often necessary to know the effects of the program per se when
used under conditions which, however specified, involve a minimum of other
related concurrent instruction. Even though the contemplated later use of
the program may actually be in conjunction with other instruction, it can
be contended that relatively unambiguous information about what it can
accompiish by iiself, without supplementation, is more useful *than un-
interpretable irformation about gains produced by some unknown mixture of
program effects and other unspecified influences. On the other hand, it
may often be the case that the real question for assessment--that is, the
question that reflects the decision to be made about a particular program’s
ef fectiveness~-is what the program will contribute when used co]laterally
with other materials or procedure of instruction. This is noi at all an
impossible question to answer experimentally, though it does generally in-
volve the need for specification as to what the "other™ instruction is fo
he. The usefulness of such information about joint effects of a program
and "other" instruction will obviously decrease as the "other" instruction

departs from complete specifiability and reproducibility.
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In this connection, the distinction between so-called "laboratory
tests" versus "field tests" may need to be reexamined and sharpened. NNo

-’

doubt both of these kinds of program tests are needed. "Laboratory tests"

of programs, that is program tests which are conducted under relatively
describable, controllable., standardized conditions, are analogous to the
"brake-horsepower™ rating on an automobile, which is a useful statistic

ever Though cne also wants data on hill-ciimbing and other road tests. The
latter may be thought of as analogous to the data obtained from field tests
of the program--less exact, but taking into account factors not encountered

in the laboratory (cf., Center for Programed Instruction, 1983; Glaser et ai.,
1963; Schramm, [964a).

Utilization procedure vs. experimental design: The procedure for uti-

lization of a program (i.e., the way it is to be used) sets limits on the
experimental design that is appropriate for measuring the effects the pro-
gram produces within that pattern of utiiization. However, more than one
experimental design may be employed to determine the effects that are pro-
duced by a program when used in a particular pattern of utilization. Con-
versely, the same genera! design may be used wiih appropriate modifications
for determining a program's use under more than one condition of utiliza-
tion.. For example, either a "before-afier" or "after-cnly" design can be
used to determine a program's effects under a given condition of use, and
either basic design can be used to compare a program's effects under two
cecnditions of use. (After-only is used here in the special sense employed
by Hovland, Lumsdaine, and Sheffield (1949), where a nonexposed conirol
grcup's score, rather than preexposure scores for an experimentai group,
furnish the "before'" measure.) But some of the important aspects of ex-
perimental design can be considered only in relation to the features of
ce-~tain patterns or procedures of program use such as tbose distinguished
be:low.

Effects as gains due to programs: Essentially, the question of meas-

urement of program effects foliows a "before-to-after" change paradigm.
That is, the determination of the effects of any given program reduces to
the problems of determining what the learners are like in terms of be-
havioral competencies and tendencies following the use of a program (or

some segment thereof) as compared to what they would have been |ike had
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they not used the program, or what they would have been i{ike had they used
some specified alternative program. The same argument applies whether the
program in question is a to*al program, as packaged for sale or distribution,
or a program segment. The principal departure from this kind of mode! will
be found in the case where program effectiveness or efficiency is measured

in terms ot time required by a person to reach a given criterion of accom-
piishment, rather than measured by achievement at the end of a fixed se-

quence of program materials.

Use of statistical significance tests: A weakness of the statistical

habits associated with before-after and gain experiments is that the
statistical tests empioyed are addressed to hypothesis testing rather than
to estimation (cf., Schutz, et ay., 1962). i+ i3 true that in determin-

ing the effects of a program, one wants to rule out +te null hypothesis

that observed gains can be dismissed as chsnce differences; i.e., one
wants to show that effects produced were statistically reliable. However,
what is obvicusly of more interest is a good estimate of the 3ize of the
gain; merely showing reliable evidence for some gain can be trivial. Un-
foriunately, as Lumsdaine and May have noted (1965, p. 490), the practice
of reporting the size of effects cn an interpretable scaie and with accom-
panying confidence intervals is as yet more the exception than the rule

in experiments of the effects of programs.

Some Factors in Experimental Design as Related to Program Assessment

Some cf the probiems of experimental design are independent of meas-

)i
4

urement problems per se; others interact with the kind of criteria that
5;? are employed. Several recurrent questions are: (a) The experimental i
.+ procedure--that is, how fo specify what was done in using the program,

the instructions under which it was used {including the test instructions),
i f.%’ how long people worked at it, under what kind ot supervision, with what
- kind of incentive factors, etc. (b) Questions of control (not necessarily

2 : implying a contro! group) for extraneous sources of influence. (c) The need

R T UL T

for alternative or complementary evaiuation procedures to answer +wo dif-

ferent questions, previously identified: (i) What do subjects learn when

‘.

some form of control insures that they do, in some sense, go through the

program? (ii) And if a program is merely made available to psople, to what ¥
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extent will they go through it (and learn from it)? |In other words, to what
extent is the program self-motivating? A related design problem is that of
how to Yake account, in analysis and reperting, of dropouts which cccur even

under a relatively controlled situation. (d) Differences in the kinds of

requirements that would apply for experimental design in the case of relative-
ly brief programs as compared with quite lengthy programs.

é, In any study on assessing "effects" of a program as gsin from 'before"

to "after," several methodological decisions must be macde. |f there is good
reason not to be worried about the effect of concurrent extraneous events,

3 it is possible to simply measure the same group before and after using the
program. Thus less test data would probably be needed in the case of very
short programs. But generally, with any lengthy program it is necessary

to introduce a suitabie control for what is happening in the meantime:

. what the students are eading on the outside, what help their parents ar
giving them, and so forth. This in furn generally means that to assess

the effects of a long program, some form of controf group is necessary;
simply a before-and-after measure for one group will not suffice. Note
that such a control group does not mean a group that was given "convention-
al instruction" as a base of comparison; rather it means a "nonexposure"
9;? contrel for extraneous influences so as to afford a measure of what the

¢ -2 program group would have been like had they not received the program.

E But such a control suffices only for extraneous infiuences that act in-
dependently of the program's use; for other influences (e.g., outside help

given on the program itself), other control strategies are needed.

> 4
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The extent to which formal requirements of control actually are of
practical importance in a particular assessment situation often can be
. ; tempered by the judgment of the experienced experimentalist. For example,
3 the degree to which pre-to-post changes for a nonexposure control group
,V%" must be subtiracted from those found for the experimental group will depend
:;.ﬂ ! on the likelihood That substantial changes will occur as a result of ex~
) tranecus (nonprogram) influences. This likeiihood will be much greater
in some cases than in others.

One extreme might be the case of a semester-long program cn a topic

which figures largely in current discussion and putlic news. It is con-
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ceivable in such cases that all the gain observed from before-to-aiter a
program might derive from outside sources and the program itself be wholly
ineffective. Here the need for a control group not exposed to the program
is more obvious than, to take an opposite extreme, in the case of a one-
half hour program which can be given and tested without students leaving
the experimental classroom, thus affording neariy compiete control of ex-
traneous informational sources. (For further discussion cof alternative
experimental designs for determining instructional effects, see Campbe! |
and Stanley, 1963; Lumsdaine, {963b).

Reporting of Program Effects

Need for Technical Standards in Measuring Program Effects

A need fo provide guidelines for the consistent and Interpretable re-
porting of tests to assess the achievement of programs conmplements the need
for standards to guide the conduct of such tests. The idea of technical rec-
ommendaticns for the assessment of programs in terms of what they demonstrably
teach essentially implies some form of controlled expsrimental measurement
which, as indicated by the 1962-63 Joint Committee report (AERA, 1963), can
yield evidence to "document for the technical reader that the gains in achieve-
ment repcrted can rightly be attributed to the effects of the program's use
rather than to extranecus causes." It is assumed that data on t+he effective-
ness ot picgrams will be obtained and reported by various agencies, includ-
ing program producers, using agencies (inciuding schoo! systems), and pro-
jects conducted by universities and other research agencies. Three levels of
reporting may be distinguished: (a) Summary reports, advertisements, general
characterizations of program effects and uses; (b) teachers manuals, giving
details of program effects demonstrated under dascribed conditions of use, in
sufficient detai. that valid results may furnish a usable guide to selection
and use of programs; (c) technical reports amplifying the teachers-manual
information in the kind of detail needed for a technical expert or consultant
to assess the validity and applicability of the data summarizad in the teach-
ers manual. (This could be a technical supplement to the teachers manual, or,

since fewer copies will be needed, a separate technical report.)
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Reporting Descriptive information for Program Users

it seems very desirable to provide user's manuals ‘or teachers maruais)
for programs, as a vehicle for presenting relevant externai informafion about
properties which are not apparent on inspection. Information presented in
a manual mignht deal with (a) the program's purposes and intended use, (b) the
source of program content, (c) the way the program was developed, incitiding
tryout and revision, and (d) the conduct and results of festing to determine
empirical ly the effectiveness, or "performance characteristics," of the pub-
lished program. The last of these kinds of information is, of course, the
most relevant to the present discussion.

Reporting of Information About the
Demonsirated Effectiveness of a Program

It is to be hoped that manuals for programs, at least for programs of
considerable scope, will furnish evidence on the program's eftectiveness
based on measurement of student performance on pre- and postprogram criterion
tests. The J.C.P.l. has recoomended that these tests be exhibited either in
the manual or in a supporting technical report, so as to exemplify what the
producer expects students to learn as a resuit of program use. Suggested con-
tent of information for teachers manuals concerning reported program effects
is presented in a suppiement to the 1264 J.C.P.l. report (AERA, i964; National
Education Association, 1964). Information on effects, presented in nontech-
nical terms heopful to the teacher or program purchaser, will generaliy nsed
tc be backed up by a more detailed technical suppiement fo permit technical
assessment of the adequacy of the data presented. Outcomes rasulting from
the use of a program need to be described as concisely, objectively, and
simply as possible, with the aim of communicating to teachers and supervisors
how the program was used and what resuits this use piroduced.

The writer believes that the emphasis in the reporting of assessment data
should be primarily descriptive rather than "evaluative" in the sense of pass-
ing judgmeni on the desirability of ditferent kinds of objectives and outcomes.
The aim of such data is to provide a clear picture of what each program will
do under two or more conditions of use, rather than to pass judgment on what
the program should do. This leaves it to schools to decise whether the kinds

of outcomes that can be realized are the ones which they wich to attain. How-
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ever, relevant normative data are obviously useful for comparison where avail-

able and appropriate.

Description of Effects for Published Programs

The writer believes that claims for the effectiveness of a nubiished pro-
gram should be supported by data from evidence of gains in student attainment
produced by the final, published version of the program. A clear distinction
shou'!d be made between this "effectiveness~test" data, for the final program,
and any test data obtained in earlier tryouts of preliminary versions, used
as a basis for revision of the program. The sole purpose of these earlier
data is to point the way %o program revision. By contrast, any changes made
in the program after "effectiveness" data are obtained could throw dcubt on
the validity of these latter data for furnishing a demonstration of the pro-
gram's effectiveness, since changing the program could lessen as well as in-
crease its effectiveness. The prospective user shouid have data, if possibie,
based on the edition he is irying. |f data based on an earlier edition are
offered in support of a program, this fact shouid at leasi be clearly stated,
since at the present stafe of the art Thé;e is no real guarantee that revision,
particulariy if based on editorial judgment, will necessarily have improved a
precgram. In at least one case known to the writer, editorial revisions ai-
most certainly reduced the quality of the program and thus impugned the validi-

ty of test data offered in support of it.

Standards in Reporting Findings of Educational Research

Assessment of purportedly factual statements in the |iterature about
education is very difficult. For example, there is no way to assess the
significance of statements siich as "average students chose televised instruc-
tion 6 To 4 over face-to-face instruction" or "more questions sre peing asked
than in classes taught by traditional methods." There are no standards of
consistent reporting, no assurance of dependability, such as one would nave
in a summary sbstract or a technical journal in physics, or even, to some

extent, in Psycholcgical Abstracts. This is not entirely just a difference

in the rigor and precision obtainable by science, but is partly a cuestion
of the wecognition of the existence of a technical |iterature, of technical
bases for making statements, and of conventions about what is said on the

basis of what kind of evidence--or rather, what kind of evidence can reason-
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ably be presumed to lie behind what kind of statement. One can expect loose
statements in the press, but is often not so wary in reading a professional
journal or book. The problem is that the line between journalism and techni-
cai reporting is much hazier in the fieid of education. Perhaps iT may be
nossible to establish standards of consistent repcrting or of evaluation of
publ ished statements which would refiect the kind of evidence which actually
lies behind a given statement. A real inquiry into the possibilities would
be a worthwhile effort. The importance of this problem will increase as

more and more educational literature accumulates which tries to report sci-
entific data about the effects of educational programs.

In relation o the problems of reporting program effectiveness, it should

be noted that impressions of progrem effects ofien are not clearly differen-
tiated from actual findings documented directly by quantitative evidence.
Yet, the former, by virtue cf the way they are stated, are likely to be given
as much credence as documented findings. This seems particularly likely when
conclusions based on mere impression are presented in the context of an actual
research study in which certain data were found which do justify certain con-
clusions. The former thereby acquire an aura of validity ("gil+" by associa-
tion?) which they do not, in fact, possess.

The J.C.P.1. (AERA; 1964) strongly recommends that summary reports describ-
ing a program's effects (in the focrm of press releases, advertising, or teach-
ers manuals) be withheld until there is also available a technical report sett-
ing forth the procedures by which the data were obtained. Such technical in-
formation, in sufficient detail that the tecanicaily qualified adviser may be
able to assess its soundness, should be available to back up claims made in
summaries prepared for administrators or teachers. |+ is important that this
basis be provided in order that data which are actually sound and valid in-
dicators of the effects of a program will not be confused with those popularly

presented data which, in fact, do not validly reflect the effects of a program.

Reproducibil ity
A general criterion of the value of criteria for reporting as well as con-
ducting any assessment study is that the evaluation procedure and its resuits

should be repcoducible. This applies to the derivatior, administration, and




description of criterion measures as well as o the selecticn of the ex-
perimental population and all aspects of the design and procedure. Tne
object of tie reporting is to describe wha! the program accomplishes, in
such a way that the process can be duplicated with substantially similar
iresults. The reporting of evaluation tests should therefore describe the
physical and social conditions of the program's use and the effectiveness-
testing procedures in sufficient detail so that their essential features
can be reproduced by another investigator if desired. Any discrepancies
between recommendsd conditions of use and fthcse that were employed in ob-
taining the effectiveness~test data should be noted.

Technical reports should indicate how many students started and com-
pleted the progi:am, average completion time, the average level of perform-
ance on the specified pre- and pcstprogram tests of achievement, and the
range or variability of these measures. Relevant further temporail data
would include the amount of time lsarners of different ability spent on
various portions of the program, how this time was distributed (especially
for long programs), and how long after completion of the program the learn-
ers were given the criterion test (See ailso AERA, 1964; Rothkopf, 196i).

The AERA Joint Committee General
Recommendations on Reporting

The J.C.P.lI. .1964) makes the following three genera! recommendations
about the reporting of evidence on a program's effeéfiveness:

First: Evidence for the effectiveness of a program should be basel
on a carefully conducted study which shows what the program's use accomplish-
ed under specified conditions.

Second: The results of the evaluation study should be carefully doc-
umented in a technical revort prepared in keeping with aceepted standards
of seientific report.

Third: ALl claims or statements about the effectiveness of a program
should be supported by specific reference to the evidence contuined in the
technical report.

The substance of the Committee's further recommendations for prospective

purchasers or users of programs includes, in addition to the general caution
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of evaluating each program on its own merits, the following further recom-
mendations: (a) That in determining the usefulness of any particular pro-
gram, a prospective user should first try to formulate his own objectives

tn "o Aadea

in as much detai!l as poss;bie aing

a then evaiuate the program, in reiation o
these objectives, in the light of the three criteria of suitability, practi-
cality, and effectiveness in attaining outcomes relevant to his own objec~
tives. (b) That the prospective user should ignore all claims for the ef-
fectiveness of a program which are not backed up by appropriate data that
have been subjected to competent evaluation. |t is further recommended

that advice on the soundness of claims for program effectiveness preferably

be obtained from a technical adviser who has competence in the fields of

ecucational psychology, measurement, and experimental design. And (c) that
users should seek ali availabie data on the demonstrated characteristics
of the program, both from information supplied by the producer and also from
reports prepared by school systems, research projects, or other agencies that
have conducted program-assessment studies of the particular program.
Additional recommendations for program putlishers are proposed by the
Committee to assist them in providing necessary information which will help
the user make an intelligent choice of a program. These include the irecom-
mendations that (a) publishers state in detail the objectives of each pro-
gram, preferably in terms of specific behavior or competence which its use
is intended fo achieve; (b) publishers cite the available evidence to docu-
ment the statements they make about the effectiveness of the program, cit-
ing any pertinent evidence available both from their own studies and from
ofher appropriate studies of +he program; (c) publishers refrain from pro-
moting a program on the basis of unsupported statements about i+s effective~
ness or in ferms of general statements about the vaiue of the programed in-
struction "method"; (d) publishers provide a program manual, preferably one
that can be updated or supplemented as new data on the program become avail-
able, and one that substantiates ail claims made in this manual or elsewhere
by citing documentary evidence from a technical report of a carefully con-
ducted evaluation study. Publishers are also advised to differentiate ex-
plictly between opinions about “he effectiveness of the program and document-

ed evidence on the outcomes it can be shown to produce.
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Technical concultation: It is recognized that the teacher or adminis-

trator will generally not wish to be burdened with +he detailed technical
information that is necessary to provide an adequate basis for determining
the soundness of reported experimental findings. Consequentiy, data put
forth purporting to indicate a program's accomplishments generaily cannot

be validly interprefed except with the corsultation of a technical specialist
who has examined the procedures and instruments whereby the data were ob-
tained. The requirement for having such techknical consultation available

to appraise data on the effectiveness of instructicnal programs is a re-
latively new one in educaticnal institutions. However, the utilization of
other kinds of technical experts as consultants in educational decisions,
for example, engineering and architectural consultents, is, of course,
commonplace. As educational technoiogy advances, it may be expected that

a similar need may be more widely recognized for technical specialists to
advise the educational administrator and curriculum supervisor on the valic-
ity of data about the effects cf educational programs, just as he now callis
on experts to advise him with respect to the characteristics of audiovisual
equipment or the construction of instructional facilities.

Techniques for describing program effects: Describing program effects

in a useful way for teachers and administrators cannot be done by requiring
them to pore over detailed tabuiaticns of data. Simplified techniques of
presentation are needed, yet must be reconciled with the fact that the data
are basically rather complex. For example, in describing the performance

of students on a program, a "three-dimensional" distribution is needed. Each
person started at some level and got to a different level in a certain amount
of time. There are, therefore, three descriptive dimensions: a starting
point, a terminal point, and the time required fo get there. There is also

a need to present subscores as well as total scores, and for both there il
often be considerable variation among learners in their starting points as
well as variations in the terminal points cr levels reached. In addition,
individual differences in lsarning ability also lead to variations in how
long it takes students to get to any specified level in using the program.
Since each of these variables involves a frequency distribution, a quite

compl icated descriptive problem exists.

- el ",

.
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Various ways of attempting fo cope with this problem can be seen. In
reporting gains in fotal score from pre- to posttests, evaluation studies
by pubiishers (Basic Systems Program, 1962a, 1962b; Drooyan and Wooton, 1964)
have simpiy tabuiated the pre~ and posttest scores individuaiiy for each sub-
ject for whom data are reported, with N's ranging from 3 up fo 30 or more.
Time spent on the program by each student is similarly reported. Glaser,
Reynolds, and Fullick {(1963) present graphical distirubtions of scores on
the pre- and posttests rather than tebulating individuals' scores. A re-
cent paper by Hively (1964) and graphic presentation techniques used by
Hovland, lumsdaine, and Sheffield (1949) and Zuckerman and Jacobs (1951)
also suggest severa! graphical methods of presentaticn. None of these,
however, has attempted to integrate the time and gain variables.

Some Methodological Problems in Improving
Program-Assessment Practices

Various difficulties of a methodological sort are encountered in cur-
rent program-assessment studies. Several key problems are identified below.
(See additionai discussion of some of these problems in an earlier paper
[Lumsdaine, 1963d]) '

Learner characteristics: Specification of prior knowledge and ability

of learners can serve both to identify the preprogram baseiine from which
gains may be measured and also to indicate what prerequisites are needed in
order to learn effectively from the program. The corresponding character-
istics for the samples of students used in preliminary tryouts or, particular-
ly, in the effectiveness testing of the program, need to be separately speci-
fied so as to indicate the degree to which these learners were typical or
atypical of the learners for whom the program is intended. A special pro-
blem here that calls for some methodological research is that of determining
"fatent" initial knowledge, based on prior knowledge not recalled, but read-
ily relearned, which is thus not reveaied by a preinstructional achievement
test.

Problems in determining initial l!evel or "entering behavior': There

are two kinds of initial capabilities from which gain to terminal behavior
capabiiity takes place. The first is the degree of initial competence on

the specific set of behaviors which zre to be modified by instruction. The
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second comprises other, related initial capabilities which are not to be
modified, but w"ich asre assumed To be prerequisites for the desired modi-
fication which the program is to accomplish. For example, in addition to
"an initial and a terminal capability" in spelling or in ability to per-
form algetraic manipulations, an initial capabiiity (not to be modified

'y the program as such) in reading ability and perhaps In competence in
writing (or button pushing?), if the program calls for these kinds of
responses, is also assumed. Some general intellectual competence, summariz-
ed under "IQ" or described by age ievel, school placement, etc., often
without further analysis, is also assumed. The attempt to analyze fully
and completely all the prerequisite capabilities would be a very demanding
task. On the other hand, being as complete as is feasible is likely to pay
off, since it may point to supplementary program reauirements to atigment
additional prerequisite capabilities not Initially thought of.

Adequate identification of initial capability is one of several prob-
lems encountered in assessment of program effects which suggest inherent
deficiencies in programing rationale. The straight-through |inear program
not only does not lend itself well to measuring time to criterion (see
betow), it also invites a spuricusly inflated gain if initial knowledge
is present that is not revealed by a pretest. These two difficulties are
interrelated; the latter one can be minimized if a brief review is given
between two pretests before starting the main program. But a more funda-
mental solution is to change the nature of the program itself by branch-
ing sequences that skip over detailed coverage of the material on which
an initial overview or brush-up has already shown satisfactory achievement.

Time vs. criterion achievement: A special problem is brought into

focus by the assessment of self-instructional pregrams, where +ime spent

in instruction is a dependent variable as well as gain in achievement level.
Ir. dealing only with fixed-pace programs such as films and television,

one could readily compare, say, two versions of a film, each of which took
one hour to show. In this case, the problem of evaluating time versus
achievement was not as apparent. |f one film produced higher achievement

scores, and it cculd be demonstrated that this superiority was rel iable,
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it could be said that it was the better film. The comparison of two self-
instructional programs, one of which produces higher achievement scores than

the other bui also requires more time for students fo finish is much more

~ e - . =

difficult. Of course, it is possible simply to repert two separate sets of
facts. This is perhaps about the best solution at present; it is not a

very good long-range solution because it leads to no decisive basis for
perferring one program over another when one program scores better in terms

of achievement, but an altfernate program sccres better in terms of vime. Gain
in achievement level has sometimes been expressed as an "efficiency" ratio

of gain divided by time (Goldbeck and Campbell, 1962). Objections fo this
proceduire stem from such considerations as nonlinearity of the achievement-
gain scales. These considerations, however, do not controvert the need To
take time into account in some such fashion.

At present, a considerable advance in program description will be made
if any objective records are presented that clearly identify the intial anc
terminal points and the gains that can be unambiguously attributed to the
ef fect of using the program. As a complement to these "achievement-gain'
data, it would be desirable to see the time-in-study data even if, for The
present, no single achievement-time index seems defensible as a single figure
of merit for a program's instructional efficiency. In describing the effects
produced by the use of a program, any of the following may be useful (see
Lumsdaine, 1963d):

|. Report gains in attairment of outcomes achieved by going through

the program from beginning to end and separately report time spent
on the program as a second, separate dependent varizable.

2. Determine and report as the main dependent variable time required

to achieve specified levels of attainment.

3. Hold time constant, reporting attainment achieved in some arbi-

trarily fixed period of time.

4. Let both time and attainment vary, using some devised single

measure such as amount of attainment per unit time.

Time to reach a criterion: When agreed-upon minimum levels of proficien-

cy to be attained can be set, the time that is required To get fo these levels

-
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can be used as a criterion instead of comparisons between a gain from a
given before-level to a given after-level (cf., Gilpin, 1962; Skinner,
1958). In order to know more or less continuously whether a learner has
reached the criterion or how closely he has approached it, one has to use
frequent interspersed tests; certainly one cannot give the whole program
and then measure at the end of it. But, in order not tc spend all of the
student's time in being tested, this requires some form of sequential~
sampling test, in which one or two responses are used as the basis for

a branching decision--that is, the decision of whether to stop testing
and to proceed with further instruction, or ask more questions, as deter-
mined on the basis of the first question or two.

"Savings" measures: There is a potential alternative to measuring

time to criterion. This alternative is to use as a measure the time re-
quired to get the student up to (or back up to) some criterion by further
instruction of a specifiable sort. |[|f the student had initialiy achieved
this criterion, such a "savings" measure is the time spent in relearning,
as in the fraditional use of "savings" measures of retention in the psy-
chological laboratory.

Savings measures have the advantage of permitting translation of pro-
gram effectiveness intfo time values that can be evaluated in terms of
cost and yet which can be applied as an indication of retention at any
time after a student has finished a program. Moreover, even if the stu-
dent never attained criterion performance by the time he initially com-
pleted a program, a "savings" measure can still be used, indicating how
much more instruction was required to get him initially up to a criterion
ievel of performance. (Variants of the basic idea of using "savings" mea-
sures for assessing program effects seem to have been independently arrived
at by R. Glaser and E. Z. Rothkopf, in discussion with the present writer.

Retention: In using retention as a criterion, the interest is not
primarily, of course, in just how well a student does at the end of any
given lesson or even in how well he does at the end of the semester.
Furthermore, it may be of less interest to know whether he can get a per-

fect score on a recall test six months (or two years) after he has finished
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algebra than to know how fast he can relearn aigebra when he needs 1t {and
how fast he can relearn it with what kinds of refresher Instruction). For

many kinds of learning this is the criterion on which more and more premium

g
witl have to be placed as knowiedge continues to expand. Thus, To assess
the effectiveness of a program properly, the concerii sooner or later must

be not only with whether it gets a person up fo some immediate criterion,
but with how well it compares with some other program (that may have gone

up faster or slower to perfect immediate performance) in terms of a "sav-
ings" score. The principal problem in the use of a "savings" measure,
whether used to measure immediate or delayed reftention, is that of specify-
ing a standard or reproducible vehicle for providing the "refresher" cr
"£inishing" instruction. Nevertheless, the "savings" approach is so atirac-
tive that considerable ef fort appears warranted to solve the methodological

obstacles it presents.

Empiricism and Theory: Today and Tomoriow

Many challenging problems are posed for research needed to improve
+he methods of instructional program assessment. One of these, noted above,
is the problem of how to predict, from intraprogram response data, what
the long-term recall or relearning performance wili be at a iater date. Bet-
t+er solutions to this and other methodological problems need to be found,
though optimum solutions are not |ikely to be obfained in the immediate fu-
ture. For the present, however, useful work in assessing program effects
can still be done with methods which fall far short of those that hopefully
will be availabie five or ten years hance.

Many statements have been made about properties of programs regarded
as related to their effectiveness, and a number of experiments have been
conducted to test the predictive validity of such propositions. The fact
that some reasonable propositions about the advantages of theoretically sound
prompting techniques and sequencing of content are far from fully supported
by available evidence does not necessarily mean that such propositions are
without validity nor that they should necessarily be ignored as guides to
programing. While this may be obvious, it seems well to make it explicit

in view of the stress placed here on the need for reiiance on empirical
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evidence to assess each program's effectiveness. This empirical emphasis
does not deny the usefulness of theory as a basis of prediction or a guide
to program construction. |t merely takes the position tThat for the present,
theoretica! propositions and rules of programing derived from them are in-
sufficient and therefore hazardous bases on which to rely for the assessment
of a program's effectiveness. Obviously it would be more efficient as well
as more elegant if results of empirical tests of effectiveness could be
reliably predicted in advance by analysis of program construction features,
i.e., on the basis of "internal criteria." It is certainly fo be hoped that
+his will be the case in the future. At present, it is fo be recognized that
a mature science of instruction does not exist, and wishing won't make it so.
How soon research will mcke it so remains to be seen.

In the meantime, as Candide had it, "We must cultivate our gardens."
The weeds to be gotten out of the programed-instruction garden are general iz-
ations about "the method" based on faith rather than evidence, unsupported
claims about program sffectiveness, and data advanced for such claims which,
however extensive or neatly presented, actually fall to support the claims
in terms of accepted standards of scientific evidence. We need to rid the
programing field as rapidly as possible of these impediments to its order-
ly growth, and thus put on a sound basis of practice the philosophy of
providing tested performance specificaticns for current programs. We may
then profitably shift more of our research emphasis to the longer-range
goals of cultivating the knowledges and understanding that will be needed
to comprise a science of curriculum, which can afford a rational basis for
deciding on what programs need to teach, and a science of instruction, which

can more dependably guide our efforts to teach it efficiently.
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Foctnotes

The preparation of this paper was materially aided by research pro-
jects supported by the Ford Foundation and by +he Educational Media
program ot the U. S. Office of Education, including support by the
latter for the work of the AERA-APA-DAV| Joint Committee on Programed
rnstruction (see also footnote 2). Reproduction in whole or in part
is authorized for any purpose of the U. S. Government. The writer,
who serves as chairman of the J.C.P.l., would like to acknowledge

the contributions of his colleagues on the Committee (H. F. Siiberman,
E. R. Keisiar, and Robert Glaser [AERA]; R. S. Crutchfield, J. G.
Holland, and L. M. Stolurow [APA]; and J. V. Edling, E. B. Fry,

W. C. Meierhenry, and P. R. Wendt [DAVI]). He also wishes to thank
E. Z. Rothkopf, L. C. Silvern, B. B. Hamilton, and other consultants
and staff assistants for their assistance in the Committee's work, to
which several portions of the present paper are closeiy related. The
author is indebted to .. C. Flanagan fcr helpful comments on an
earlier version of the paper and to Harriet Foster, Susan Markle,

M. J. Rosen, and other co!leagues and students at UCLA for their
contributions to this notions on program assessment. |t is not, of
course, implied that any of these individuals shares all of the
opinions stated in the prasent paper or bears responsibility for any
deficiencies of content or exposition whicn it contains.

Most of the work of the Commiitee has been supported, under the pro-
visions of Title VII of the MNationa! Defense Education Act, through
a contract from the Ecucational Media Branch of the Ul. S. Office of
Education to the American Educational Research Association. For
brevity this committee is referred to herein simply as the "AERA
J>int Committee," as we!l as by the abbreviation "J.C.P.l1." The
Committee's activities through 1962 were summarized in an articie

by The chairman (Lumsdaine, 1962a), and its published reports are
cited in a number of places in this chapter.

For definitions of technical fterms used in describing program features,
see Ely, 1963; Markle, 1964.

Among these guiuance statements and checklists, in addition to the
previousiy mentioned staterments by Rothkopi (1961) and by the AERA
Joint Committee (1961, 1963), have been offered by Belton (i962),
Jacobs and others (1964) Tracey (1963), the USAF's Air Training
Command (1962), the New York Board of Education (i962), the Rocky
Mountain Schooi Study Committee (1962), the Center for Programed
Instruction (1962), the University of Michigan Center for Programed
Learning for Business (1963), and the National Society for Programmed
Instruction (1962, 1963). Guidance statements or checklists have

also been provided by several of the commercial pyogram producers,
including TM|~Grolier (Teaching Materials Corporation, 1962), Coronet
(Cororet Learning Programs, n.d.), and the General Programmed Teaching
Corporation (1963). Internal criteria are also implied in various
guides to programing procedure--e.g., Klaus (1961) and Wiley (196])--
zs vell as in several textbooks (ct., Lumsdaine and May, 1965, p. 480).
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CHAPTER 1V COMPONENTS OF A SYSTEM OF INITIAL READING INSTRUCTION

John F. Cawley

The challenge to consider a program of Initial Reading Instruction

is as exciting as the challenge is awesome. Because of the awesome na-
ture of the task, the chal lenge cannot focus solely on reading. initial
Reading Instruction cannot be studied in isolation; it must be viewed as
an integral component of a comprehensive system of learning. Such a sys-
tem of learning must adequately provide for those children who demon-
strate the behavioral prerequisites for satisfying and satisfactory par-
ticipation in selected programs within the system. At the same time,

the system must adequately provide quality experiences to make ready for
participation those youngsters whose performance indicates they manifest

developmental inadequacies.

A comprehensive system of learning should ultimately include (1) a
hierarchial structure of skills and content areas that will assure ease
of learring and effective Transfer of iearning within the system, (2) a

continuous analysis of progress within the programs, (3) a constant feed-

back to the child and to the teacher of the results of his efforts and
her programming, and (4) numerous program options suited to the various
process strengths and weaknesses of the children, which the diagnosti-

cally oriented teacher may employ.

Originally prepared as a paper during the conduct of research on
Reading and Psychomotor Disability Amcng Mentally Handicapped and Aver-
age Children, under a grant from the Connecticut Research Commission,
by J. F. Cawley and H. A. Goodstein.
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An effective system of learning will challenge the chronological
basis upon which the curriculum of our schools and the expectancies of
professional and community leaders are based. |t shall accomplish this
by making the indivicdual the foundation of program development. |1 will
clearly accept the fact that children are différent, that they perform

at different rates, and that they attain varying levels of accomplish-

ment in various program areas. In effect, a comprehensive system of
learning will accentuate differences, not hcmogenize them.
An effective system of learning wi:l be of special significance for

that segment cf the school population classified as disadvantaged. £&En-
visicned as beginning in the preschool years, it will bring structure
ard organization intc the learning environment of the children. AT the
same time, such a system wouid initiate The process of diagnosis. This
form of evaluation would identify specific behavioral deficits and pre-
pare the way for programs of intervention and correcticn. The system
would also provide for careful acceleration of the more gifved child.

To efficiently evaluate the place of initial reading instruction in
a system of !earning requires knowledge of specific perceptual, language
and cognitive abilities underlying the beginning reading process. In
addi‘ion, we should know the hierarchy of these abilities and the rela-
Tionships between maturation and learning that maintain in this area.

The ability of the child to use reading as a meaningful source of
information and to "comprehend™ must depend, in addition to specific per-
ceptual skills, upon levels of language development and general cogni-
tive abilities. any children possess mature language structure at +he
age of four, only to await minor refinement of syntax and vocabulary
growth (Berko, 1958). t‘iowever, we do know that here exists wide indivi-
dual differences in the timing of acquisition of mature language struc-
ture, while some children, because of their language environments, never
attain standa~d tnglish.

The relationship between general cognitive apbilities and success in
early reading has been extensively researched. |In general, moderately
hich correlations between mental age and subsequent reading achievement,
rescmbl ing those correlatiors for perceptual discrimination tasks, have

been found (Allen, R.J., et al., 1959; Dean, 1938: O'Sheasey, 1951;




Pratt, 1949). However, when an intelligence test has been included with
a battery of tests measuring various aspects of visual and auditory per-
ception, most of the variance accounted for by the intelligence test is
also accounted for by the various perceptual fests (Barrett, 1965b; Har-
rington and Durrell, 1955; Silberberg, Levenson and Silberberg, 1967).
Two interpretations may arise for consideration. First, the construction
of first grade or kindergarten level intelligence tests or test items

may stress those very areas of perceptual skill tapped by other measures.
Second, it may be that a great deal of initial reading success is deter-
mined by perceptual readiness, while cognitive abilities play an increas-
ingly important role in predicting reading achievement at later stages

of reading when comprehension is important.

A mass of research on the relationship of reading readiress fo ini-
tial and later reading achievement existe in the literature (Bagford,
1968; Robinson and Hall, 1942). The emphasis in this research has been
toward looking at the correlation of the total sccre on the test subse-
quent achievement. The desirable goal is to improve the placement of
children in beginning reading programs. Very often, however, correla-
tions with reading achievement are too low for etfective prediction.

The role of memory, short-term retention, associative learning and
numerous other factors in initial reading instruction is far from clear.
The nature of the integration of the auditory/visual processes and the re-
lationship of these to each of the other previously mentioned comporients
(behaviors) is in need of further clarification. More comprehensive and
definitive factor:a! studies and multivariate strategies with the compo-
nents of a system of learning will gradually clarify some of these ques-
tions. The complexity of the re!ationships among these processes is
stressed in the tollowing statement by Wesman (i968):

|f we accept the thesis that the modules or bits which
constitute intel ligence are themselves complex, a com-
bination of such modules can hardly be expected fo be
simple ~r pure.

A 6-year-old who assembles three alphabet blocks fo
spell ocut "cat" has employed, at a minimum, verbal and
spatiai skills; if he is aware that there are three
biocks or ietters, he has engaged in numerica: percep-
tion as well. The ability to perform the task has
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required cognition, memory, convergent thinking, and
evaluation. The product is fiqusal, symbolic and seman-
tic. All this, and we have nct yet ftaken in account
such considerations as motor-manipulative activity, the
perception ot color, the earlier learning experiences
which enabled him to perform the ftask successfully, or
the imagery which the concept “cat" induces in him.

We, as analysts, may choose to aftend only to a single
aspect of behavior but the behavior itself remains mul-
tifaceted and complex.

Wesman's conceptualization of intelligent behavicr must be kept in
mind as educators move toward a more involved analysis of initial reading
instruction and expand efforts to prevent failure.

The oxtent to which we can train perceptual abilities in the hier-
archy of tasks in a system ieacding To learning to read is an important
issue in egucation today. To the degree that we can structure the learn-
ing situation for the child to speed up the maturation of these functions
and refine and direct theair development, preschool and kindergarten edu-
cation will take on the look of a diagnostic-prescriptive learninc situa-
tion. In addition to fthe general wiestion of Training percentual abili-
tics must be added the question of ths tvpe of training most aopropriate
and efficient. For exainple, should we employ fTraditional discrimination
traininc (i.e., matching to a standard) or original learninc activities
(i.e., two choicc discrimination learniny tasks)? At what level is recog-
nition fraining more facilitating upon performance than discrimination
iraining?

One ability prerequisite to eff 'cient learning to read is visunal
discrimination. Skilled readers do not rely solely on the percertion and
discrimination of individual letters in order to recogni<e words (iieisser,
1467). However, much 1s yet 1o be learned of The organizing princinlies
of initial learning to recognize words. One important aspect of this is
visual di-crimination of letter shapes. The ability to discrimin.te
letters and, thus, words has been shown to be a highly significant pre-
dicator of first grade reading achievement (Barrett, i965a; Shea, 1903).

darrett (19CYa), in an axhaustive review of the literature, tounc
the ability to discriminute verbal materials (letters and words) in gen-

eral to be a better predictor of reading achievement than ability to
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discriminate non-verbal materiais, although relationships between the
latter and first grade reading achievement are by no means absent.
Goins (1958) and de Hirsch (1966) found moderateiy big correlations be-
tween even wore primitive levels of visual perceptual organization and
reading achievement.

| f one views perceptual learning as stratified, proceeding from
gross to finer levels of functioning, the data lend themselves to a
reasonable analysis. Visual discrimination of letters and words, being
closer to criterion abilities directly underlying initial reading in-
struction, will correlate higher with beginning reading than an ability
to perform a visual perceptuai task at a more gross leve!, simply be-
cause the former ability requires attainment in the prerequiszite task.
Marchbank and Lewis (1965) concluded that the first letter and the tast
letter in the word are the primary cues used by non-readers and by be-
ginning readers to remember a word; shape is the least used cue.

Proceeding with this analysis, it comes as no surprise that Barrett
(1965b) and Silberberg, Levenson and Silberberg (1967) report that by
far the strongest predictor of initial reading in their respective bat-
teries was the ability to name letfers. This performance requires the
prerequisite performance of learning of visual discrimination of letter
shapes with the additional association of shape with a ietter name. To
the extent that this abiiity underlies success in word recognition and
reading, the high relationship is evident.

Samuels and Jeffreys (1966) studied the discriminability of words and
letters in learning to read. The investigators note that reading texts
select words relative to their frequency of usage. This increases the
| ikel ihood of the child being familiar with the sound of a given word.
it is pointed out that high frequency words tend to be dissimilar and
that this dissimilarity should aid in initial learning. However, initial
reading instruction should enable the child to attain a high ievel of -
transfer from the initial training to new and unfamiliar combinations.
I+ is questionable that they do. |In order to study this, thirty~-six kin-
dergarten children were confronted with a paired associate task in which
they were to learn three lists of words that had been constructed from

an artificial alphabet. One !ist had four two-letter words constructed
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from four letters; the second |ist had four two-letter words constructed
from six letters; and the third list had four two-letter words constructed
from eight letters. The data indicate that the number of children who
make identifications on the basis of a singie letter increases with the
number of letters on which they were trained. Training that focuses av-
tention tc each letter is less likely to lead to subsequent reading errors
than training which permits a child fo identify words on the basis of a
single letter. |t is suggested that children have experience identifying
simi lar words which forces identification on the basis of more than a
single stimulus feature.

Tachistoscopic training of the recognition of capital lefters, an
association task, has been found to improve future performance by kinder-
carten children on a multiple-choice matching visual discrimination fask
with letters. In this study (Wheelock and Silvaroli, 1967), the perform-
ance of children from lower socioeconomic classes was especially enhanced.
Popp {1967) has demonstrated that a program of multiple=choice matchirg
tasks involving reversible letters, bigrams and trigrams can significantly
improve visual discrimination ability in an experimental group of kinder-
garten children. Popp also notes that the correlation of discrimination
tests scores with later reading achievement may indicate that an ability
to discriminate doss influence reading achievement or that some underlying
common factor exists which produces high scores on both measures; the same
might be said in the case of low scores. Effective programming that pro-
vides a means of observing and controlling a subject®s interaction with
specific instructional materials will assist in a greater understanding
of these issues.

Goins (1958) found practice on tachistoscopic perception of numbers
could improve the span of apprehension for numbers in an experimental group
of children in the first grade; however, ro significant improvement in
reading achievement was found for the experimental sample.

Since reading involves The decoding of visual stimali inio auditfory
language patterns, auditory perceptual abilities should al<o be related to
efficient learning to read. Auditory discrimination of words has been
found to be a moderately high predictor of initial reading achievement

(Hanesian, 1966; Harrington and Durrell, 1955; Nila, i953; Thompson, 1963;
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Wepman, 1960). However, little is known about the relationship of auditory
abilities, at the more gross levels,with subsequent audifory discrimination
of words and ultimately reading achievement.

The development and role of auditory perceptual skills in reading is
another area of considerable importance at the level of initial reading |

instruction.

McNeil and Stone (1965) trained kindergarten children on nonsense |
syilable and regular words to distinguish sounds in spoken words. These
trained on nonsense syllables produced fewer errors and more correct re-
sponses than those trained on regular words. It is possible That they
were distracted by the meaning in the regular words and, vherefore, did
not attend as well to specific sounds.

They are important because there may be a time during which the audi-
tory skiils are maximally related to reading skills (Feldman and Deutsch,
1966) and a deficit at that point might effect subsequent reading skills.
Precisely when this point is reached is uncertain. Katz and Deutsch
(1964) showed a greater differentiation between good and poor readers at
the first grade level than at 7he third grade level on auditory skills.
Bryan (1964) found a much greater relationship between visual perceptual
skills and reading at the beginning levels than at the upper levels. By
third grade, intelligence appeared to relate more significantly to reading.
It seems possible that some children obtain an optimal age at which a
basic skill such as auditory discrimination generalizes automatically or
effectively to reading, and because of this and the fact that training in
auditory perceptual skills does not seem to effect the reading achievement
of third grade children. Feldman and Deutsch (1966) suggest that fraining
in the perceptual skills should precede reading training. The potential
for prevention in initial reading instruction is obvious.

One study of a@uditorv perceptual training (Feldman and Deutsch, 1966)
assessed the impact of this training on children. In this study, Puerto
Rican children had significant interaction with auditory play and Negro
children had positive interaciion with the reading play treatment. Puerio
Rican children, who received auditory training oniy, performed better on
reading than Negro children who received auditory training only. Negro

children, on the other hand, who received reading instruction, responded
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batter to reading than Puerto Rican children who received reading instruc-
tion. This certainly highlights the need for systems of learning which
contain programs suitable to specific children.

Monroe and Rogers (1964) stress the importance of cral language and
listening skills in the pre-reading program. Differences in the charac-
teristics of sounds is a sensitivity which these writers feel children
shouid develop. Consideration is given to such *opics as intensity,
Pitch, Qual ity and Duration and Sequence. To iliustrate, the child's
attention o intensity might be developed by hiding an object and having
the child seek the object with the aid of cues from the class. As he
approaches the object, the class can clap loudly and as he moves away, the
clapping would be softer.

In regard to sensitivity to sounds in words, Monrce and Rogers ap-
proach the delicate topic of phonetic drills by suggesting that teachers
often drill youngsters at levels beyond those at which the youngsters can
make auditory discriminations and associations. Factors such as riyyming
words, alliteration and responsiveness to isolated speech sounds should be
adequately developed in each child. A major problem is that we lack a
clear understanding of the contribution of the auditory processes to read-
ing and, furthermore, we lack a clear description of the hierarchy of
auditory prerequisites requiresc to make a child skillful at any given
level .

Curricuium development in auditory discrimination has received only
minor attention. Feldman and Duetsch (1966) developed an auditory percep-
tuai training program for use with disadvantaged children. This curricu-
lum included sound recognition, sourd discrimination, auditory memory and
attentivity. |In this program the same auditory skills were fTaught in the
same sequence by all tutors in the study. Among the activities included

were (I) environmental sounds; identification of environmental sounds;

(2) following directions; the child was given oral directicns and he car-

ried out an assigned task; (3) words; this included the repetition of

words and rhymes; (4) sounds of letters and lefter combinations; child

supplied words which had given sound or they learned to associate lefter

sounds and rames; (5) blending sounds; child blended sounds without the

aid of visual cues; (6) listening to stories; and (7) felling sfories.
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A basic program in auditory discrimination has been developed at the
University of Connecticut (Kummer, Smith, Carrington and Biiodeau, 1968).
The strategy used in developing this program was to (1) identify selected
components of auditory discrimination, (2) review the experimental l|itera-
ture, and (3) plot a sequence of discrimination activities. The curriculum
did not criginate with the idea that a particular number of lessons were
to be devoted to a particuiar topic. Rather, the procedure was to plot the
number of lessons judged necessary to develop a defined behavior and to
prepare a program tra* would develop this behavior. The end result was a
program consisting of five units and ninety lessons. The units are (1)
Gross Sounds, which had five units and a total of fifty-five lessons, (2)
Spondee Words, with five lessons in one unit, (3) Nonsense Syllables,
grouped in five units and twenty lessons, and (4) two units which focussed
upon meaningful words and a higher level of nonsense syllable usage. The
important aspects of this program are the facts that it was developed by
teachers as a meaningful curriculum entity and the stress placed upon a
preventive orientation.

Batemai.'s (1967) research on modal ity effectiveness and differential
programming with first grade children indicates that the auditory oriented
programs are substantially more beneficial than visually oriented prog:ams.
Bateman identified children whose scores on the auditory sequencing and
visual motor sequencing memory tests of the ITPA indicated a modality
strength in either the visuai or auditory processes. The overazll audi-
tory abilities of the youngsters was approximately nine months higher than
their visua! abilities. Those youngsters who scored nine or more months
higher on auditory tests than in visual were classified as auditory modal
and reading instruction was provided through an auditory program. Those
youngsters whose auditory memory was lower than nine months above visual
memory were classed as visual modal and were taught reading through a more
visual approach. Two othei~ samples of mixed subjects were taught with one
of the two approaches. Auditoraliy modal subjects scored higher than vis-
ually modal subjects in their respective programs and the auditory methods

seemed superior to the visual methods in the mixed groups.

A valuable addition could have beer made to the study had the relative

strengths of the two modalities contrasted in *he four groups been equated.
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The effect of readiness programs upcn subsequent achievement in be-
ginring reading cannot be totally evaluated because of the inherent struc-
ture of these programs. Most programs have attempted to introduce tirain-
ing in various areas of 'readiness." Evaluation of the program is made
employing univariate means (i.e., program versus no program, structured
versus unstructured) in an area where the probiem investigated, readiness,
is multivariate. Future programs must include a means by which ore could
check the progress of the children in various aspects of the program.
Future research with these programs must employ these measures in their
analvsis. Ofherwise, the issue as to which aspect of the program, which
combination of abilities, or whether Tne tctal program had an effect upon
subsequent achievement is not dealt with.

As with the specific training programs of perceptual abilities, gen-
eral readiness programs appear less effective when employed in conjunctioi
with the regular first grade reading program (Niles, 196€). This study
was performed with children who were potential problem readers. However,
as with the Jordan study positive resulis from this training may appear
at later stages in the rezding program.

We row have an extensive body of literature comparing different meth-~
ods and materiais used in ‘-.itial reading instruction in the first grade
(Bliesmer and Yarborough, 1965; Bond and Dyksira, i1967; Chall, i967; Gur-
ren and Hughes, 1965; Woodcock, 1967). The rasults are often contradic-
tory and confusing. In general, however, it may be concluded that early
instruction in phonic skills leads to significant improvement in word
recognition skills., The effect of various programs on reading comprzhen-
sion suppof*s no reasonable conclusion at this time.

Studies done comparing approaches to initial reading instruction are
veset by mefthcdological problems. In compar ing methods most often differ-
ent materiais a~e used. The effect of methods and materials upon subse-
quent achievement is necessarily blurred. Many reading programs emphasize
different components of the reading process according to different time
tattes; often firsi grade achievement scores give a distorted picture of
the vtotal outcome of a reading method. Extension of many of the first
agrade reading studies sponsored by the U. S. Office of Education into lon-

gitudinai studies appears a wise decision. Studies contrasting use of an
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artificial orthography (1.T.A.) with use of a fraditiona! orthography,
appear especially handicapped in the early years of evaluation, when eval-
uation is made with achievement tests employing traditional oir+hography
(Woodcock, 1967j.

The data from those first grade reading studies (Reading Teacher,
May, 1966; October, 1966; and May, i1967) suggest that some children, a
potentially identifiable proportion within each sample, did not demon-
strate maximum responsiveness to any program. |t could be suggested,
therefore, that the differences between one approach and another are not
nearly as important as the differences between the responsive and unre-
sponsive children in each treatment. The very design of these studies,
evaluated in terms of mean differences in reading achievement, may not be
appropriate for evaluating the most advantageous approach to initial read-
ing instruction. This design, which pits method A against method B, ir-
regardless of the profile of abilities of the chiidren involved, espec-
ially icr the child of low abilities, inherently works against the teacher
individualizing her program. The number of program options are limited by
the necessity of keeping method A scrarate from method B. Here again, we
see the inadequacy of approaching multivariate problems with univariate
solutions.

The philosophy behind the embarkment upon this course of research is
that there is one method that will surely prove itself superior with all
children. Very often this is translated to mean one program will prove
mos™ advantageous with all children. This philosophy may be challenged
on the grounds that children are different, they enter the reading situa-
tion with vastly different profiles of abilities, and may profit from one
type of learning situation much more than another. The child of average
or high ability will probably be able to benefit from any reasconable pro-
gram offered him. The child who is likely to encounter difficulty in
reading will probably need more options for learning than is offered in
any one program. if he didn't, he wouldn't be failing in reading. Yet
the exploration of the types of options required for different children
of differing ability patterns awaits to be explored. Blind commitments
on the part of reading researchers to the belief that one program or ap-

proach will eventually be found to be the panacea for the teaching of
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reading will further retard meaningful research info initial reading
instruction.

How does one initiate a beginning reading program for disadvantaged
children? Bereiter and Englemann (1966) posit that reading instruction
should familiarize the child with the alphabetical principles. This ne-
cessitates teaching him that words are spelled. According to this no-
tion, if the child is to make progress, he must clearly recognize that it
is spelling and not some superficial characteristic like length or sym-
metry that creates a word. Readiness should include the development of an
awareness of words as distinct entities and an awareness of the alphabeti-
cal principles; this requires that the child be taught the letfers. This

program has two main components. One of these is the development of an

awareness of words, word recognition and the eventual reading of sentences.

Contiguous with this is letter discrimination and identification.

Bateman (1967) wants reading taught as a rote, conditioned, mechanical
process of converting letters to sound. Comprehension would be taught as
a separate process.

Engelmann (1967) suggests that disadvantaged children with mentcl
ages of four years and above can successfully be introduced to formal
reading programs. Fundamental to this type of programming are teaching
the child (1) that the spoken word is composed of parts, (2) that the
parts occur in fixed order in time, and (3) that the reading coce repre-
sents that passage of tTime thircugh 2 !eft to right progression of symbols.
The unique aspect of the program proposed by Engelmann is not in methods,
but in structure and in the stress placed upon the acquisition of skills
which have relevance to reading and the willingness to break these skills
down into subskills that will yield a given product.

Readiness is not easily defined. As used in This context, readiness
is contiguous with readying the child to learn. This infers that program-
ming and instruction are two elements which enhance the child's status
for successful performance of a task. Within this frame of reference, an
essential component of readiness is diagnosis. Diagnosis requires that
the instructor understana and te alert to the stimulus properties and per-
formance requirements for each task with which the child is confronted.
This is probably the big advantage of phonics in contrast to ''look and

say;! basals are cften so gross that stress on needed skills are masked.
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The child's performance musi be capable of examination and recordins nd
adaptation of the procram rust be as constant as diagnosis indicaias.

No doubt ihe rcader senses a tendency to reject the nction of devel-
opmental-readiness. The tendency to reject this construct is tasec unon
the proposition that programs must contain aquality experiences for all
children. Ve are in aoreement with the writing of Enaelmann (i707) where
he suggests that when a certain number of children do not perform well,
there is a tendency to excuse the program and focus on the deficiencies
of the children. Accordingly, these children can be viewed in two ways;
as children who fail because they have not received adequate instruction,
or as children who fe:it because they lack aptitude, rzadiness or intel-
licence. Failure due to lack of antitude and readiness can be exp ! ained
by the developers of the program in the sense that their program did not
provide for these childran. In neither instance was the program responsi-
ble or inadecuate. The guestion then must be asked, "Why were they in
it?2" If programs were constructed to provide a diagrostic base for en-
trance, ther: micht be fewer instances of this kind. At the same time,
procrams must pro-ide enough workable alternatives to enable the Teacher
to divert the youngster into other programs. This supporfs The rotion
that systems of learning must be developed and the notion that composi-
tion of our reading programs is entirely inadequate in this day and age.

One of the most serious obstacles confronting the diagnostically
oriented ieacher in kindergarten or first grade is the lack of continuous
observations and records of the child's performance. A substantial per-
+ion of commercial materials tail to control the stimulus properties of
t+he materials, fail to develop stability of performance and are inade-
quately organized fo permit diagnosis and intervention. Without early
intervention, the preventive component of the program is diminished and
children are going to be wallowing in failure.

The programmatic concepts specific to academic readiness are under-
going extraordinary transition. The advent of Project Head Start sug-
gests that diagnosis can be introduced earlier in the education of dis-
advantaged children and the sieps fto amelioration of specific and gener-
alized deficits undertaken. |In fact, de llirsch ¢1966) goes so far as fo

suggest that maturation is contingent upon functioning which is fostered

.
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by experience and training. The additional year of education - year four -
provides for earlier diagnosis, intervention and initiation of a continuum
of educational experiences specific fo the characteristics of The child.
Head Start possesses the capability to provide the kindergarfen with a con-
cise description of each child with the possibility that an immediate con-
tinuance of psychoeducational teaching will be maintained. This contrasts
with previous years when the kindergarten teacher was a substantial part
of the way through the year before she was able to detect deficiencies
with a child. The fransmission of the form of programming to the first
arade teacher will make her ability to adapt programs to each child easier:
This will also create problems for the primary teachers because if large ‘
numbers of children begin to derive sustained benefits from their pre-
primary experiences, the class differences will be accentuated and the
problem of programming witl be more difficult.

The position that the child is inadequate for participation in the
initial reading instruction is a false generalization. Readiness which
is task specific wili require that we ask ourselves, "What is he ready for?"
"What are his specific areas of performance strength and weakness?"

We find it difficult To~predicf success and failure in reading. As
a result, the preventive components of an initial reading instruction are

hampeared.

Components of an Initial Reading System

This section will focus on four components of an initial reading sys-
tem. They are (l) hierarchical sequences of skill development, (2) diag-
nostic teaching, (3) alternatives for individualization, and {(4) correc-
tive intervention.

Hierarchical sequences of skill development developed within The
framework of a structured program is an essential component of an effec-
tive system of learning. Various strategies for training specific tasks
must be evaluated as to the prerequisite abilities required for maximum
probability of success for the child in developing each new ability.
Further, the task must be broken down into as many steps as is necessary
to complete the job without leaving "soft spots'" in the system that wi'l
retard the child's later performance in a subsequent learning situation.
The tasks should be sequenced in order to maximize, at the beginning, the

child's probabi lity of success. Perhaps discrimination tasks should

i
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begin as two-choice problems, then gradual!ly increase the number <f choizes
and the similarity between the choices for the child.

Provision must be made within the system for diagnostic teachir~s. It
is encumbent upon the developers of initial reading programs to ascerizin
the degree to which incipient and marifest disabling conditions can te
properly identified. The substantial majority of primary grade rezcinc
programs are developmental ly based within the framework of chronolonical
ace. Youngsters are incorporated into the system via a direct confronta-
tion with generalized curriculum and methodological strategies. Liagnosis
general ly follows some deviation from the expected pattern. WVhile it is
argued that the shortage of funds and personnel are major obstacles in
the development of pre-~failure diagnostic programming, there is a paucity
of this type of programming buiit into most of the current reading pro-
grams or into the teacher training programs. Effective pre-failure diag-
nosis would lead to proper planning for the child. Proper planninc could
avoid much of the failure experience often associated with initial reading

instruction. Prevention would usurp remeciation.

Preschool and kindergarten programs shouid include a comprehensive
diagnostic component. The tasks which are planned should provice for
continuous assessment and diagnosis to identify performance deficits in a
variety of behavioral areas. The training of teachers of young chilcren
should focus more on psycho-educational stratecies than methods. I‘ethods
used with each child will only be as effective as the validity of the
psycho-educaticnal strategy underlying use of that method with each child.

A system of initial reading instruction by its very organization pro-

vides alternatives for individualization of instructicn. The ultimate in

educational planning will not become a reality until the system of learn-
ing provides these alternatives. This may require architectural innova-
tions which will permit the simultanecus deployment of children into mul-
tipie learning activities. In effect education might take place in re- ;
source centers rather than self-contained classrooms. Since the system ;
will require numerous options in promoting the desired abilities, atten-
tion will have to be nlaced initially upon incorporating the child into

the system and teaching him how to function within it. This might involve

teaching the child how to play the learning game, described as the
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development of learning set in the experimental literature. Computer-
Assisted-Instruction, auto-educational materials, films, filmstrips,
slides, tapes, and other forms of instructional materials could be made
an integral part of the system.

As the system progresses a greater respcnsibility will rest on the
teacher. She will be responsible for guiding the.youngster to the proper
programs, for assessing the impact of these programs upon the child, and
for the channeling of the child into a proper psycho-educational learning
style. The question of whether a child might learn to read via an analy-
tic or synthetic approach to phonics or some other seiected tactic will be
determined by the teacher based upon prior performance patterns and con-
tinuous diagnostic teaching. Research into some of the outcomes of this
approach in beginning reading instruction, although utilizing only one
criterion for placement, has already begun (Bateman, 1967).

Corrective intervention, as conceived in this system, relates to the
ability of the teacher to re-channel performance programs for the child to
enhance a greater proportion of success experiences. We would not be
dealing with long-range prediction, but with day-to-day analysis and pro-
gram adjustments. This, hopefully, would prevent failure from becoming
the predominant pupil-to-teacher-to-stimuli mode of interaction.

Corrective intervention does nct infer 'caiching up.” What is in-
tended is that the program will aileviate developmental deficiencies of
the child at the level at which he is functionina. |If this cleairs the way
for rapid progress, then this is proper. The question must not be whether
an eleven year-old child reads at the third grade level. |t must be
whether or not he is reading at that level because the program in which
he is parricipating successfully brought him to that level in a manner
that made his learning efficient, effective, and enjoyable. The sorrow-
ful aspect of having a group of children reading at one level, while
their peers read at a higher level is the fact that the curriculum and
program anticipated that thev would be reading at the higher level and
the program failed to get them there. In an effective initial reading
system, the child would be introduced t» cuccessful learning and would
derive satisfaction from this regardless of his reading level, not dis-
satisfaction as & result of failure, repitition and chacs of a program

that was not designed for his being at that level.
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The initial reading system is most necessary for the disadvantagad
chila. An effective start in reading will intervene with the cumulative
deficit pattern often associated with these children (Deutsch, 1966).

It is argued (Bereiter and Engelmann, 1966; Ellis, 1966) that an academic
orientation fo preschool is a nzcessity if the disadvantaged chilc is to
be competitive upon entrance into school. Bereiter and Engelmann cuggest
a comprehensive approach to the efficient use of time spent in preschool
by selecting experiences that produce more learning. The system would
provide a means for teachers of kindergarten and the primary grades to

foliow up learning patterns developed from +the preschool.

Cawley Early Performance Program

The Cawley Early Performance Program (CEPP) is being studied as one
possible component of the system of learning that has been referred to in
this paper.

CEPP is a diagnostic teaching program which is designed to provide 7
variety of opportunities for teachers and teacher assistants to observe
and assess the performance of chiidren. The program attempts to delineate
specific tasks which can be sequentially and developmentally used with
children from about forty-two mental age months to approximately seventy-
eight mentai age months. CEPP is predicated upon the notion that diagno-
sis and teaching are inextricably initerwoven, particularly in programs
for disadvantaged and handicapped children which mandate individualized
instruction,

CEPP is not academically oriented in the formal sense. |t is struc-
tured and it does focus upon the assessment and remediation of specific
performance disabilities. Currently there are eighteen task categories
which include approximateiy ninety different typcs of stimulus/response
combinations. Tie projection is that the tofal program will consist of
approximately six hundred lessons.

CEPP is not intended for use witn any particular etiolocical or
diagnostic sample of children. Rather, its sequential pattern suggests
that it is appropriate for use with any youngster, or aroup of young-
sters, who exhibit or may potentially exhibit performance disabilities.

Some groups of cnildren (e.g., the culturaliy disadvantaged, the mentally
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handicapped, the minimally brain-injured) manifest a greater concentra-
tion of performance disabilities than do those chiidren who are similar=
ly impaired.

Teacher information forms the basis for the tactic. With adequate

information, The Teacher is more effective in The diagnostic=-teaching
role. This enables her to observe the behavior, or the resul+ts of be-
havior, of the child and to simultaneously plot and conduct her diagno-
sis. Teacher information is also the basis for the selection of the
tasks which the youngster is to be confronted with. The task, and the
criterion established for each task, is a prelude to ihe performance of
the child.

In CEPP teacher information forms the basis for the selection of an
appropriate task for the youngster. This combination is the main consti-
tuent of the diagnosis, which is the function of the child's performance.
For this reason, each task is as discrete as rational judgment permits.

The Tasks. Each task with which the youngster is confronted is de-

scribed in two ways. The first is the task category, which is a broad
heading for the type of behavior that will be elicited from the child
(e.g., visual discrimination, auditory discrimination, visual memory).
Each of the categories is subdivided into selected re!evant tasks. One
of these is auditory discrimination (Figure |) in which the youngster is
asked to mark the one that goes with the word that is presented by the
teacher (e.g., "Mark the sock."). The complexity of the discriminability
between and among items increases throughout the program. In contrast
with the simple presentation in block | of Figure |, block 5 increases tfo
a pair of words (e.g., "Mark lock=-sock."). The differences between blocks
2 and 3 and block 4 and between blocks 5 and 6 and block 7 are not clear
from the figure. Descriptively, the stimulus pair is randomly arranged
throughout the lesson, but they remain the same. This is true for biock
3 alsc. !n block 4, the four stimuli from the two lessons are randomly
mixed. The criteria for each task varies with the number of options.
Many of the activities have fifteen plates to a lesson. On two-choice
options, the child is required to make thirteen correct choices; three-
choice options require eleven correct choices; and four-choice options

require nine correct choices. In any two-choice task, fifty per cent, or




92

B L T T I T LT RN ese e

AN A O s g e

NOIILVNIWTHOSIO XHOLIANY 449D 40 SWALI HTJWVS

- & .’D' )

Wwr A mms e wa v memen W Ve

e




93

(panuTquon) T 2anITJ

Q

IC

PAFullToxt Provided by ERIC
3

E

|




94

about eight in this program, would simply be chance. The program, by
establishing reasonable criterion, encourages beyond chance response pat-
terns. The young child, or the child with specific performance defects,
is often inconsistent in his performance. The program attempts To compen-
sate for this. Thus, blocks 2 and 3 work on the stability factor, whereas
block 4 is a review task.

The instability in the response pattern of the young child is a
process which should be observed. |In order to approach this problem, in
addition to establishing specific criterion, a substantial number of |es-
sons in the early phase of the program maintain the same stimuli on each
plate. As the program progresses, thare is considerable variation from
block tfo block on each task.

CEPP requires each child to make a written record of his performance.
In some cases, this simply calls for the child to make a mark, while in
others he might complete a maze or make a simple drawing. This output
mode provides the teacher with a record of performance that she can ex-
amine and analyze. This seems preferable to those programs wherein a
child holds up his hand or utilizes some other means of expression te-
cause of the difficulty the observer has in making a record of the stabil-
ity of the child's performance.

resenting the Program. The program can be used with individuals,

small gioups, or an entire class. In the formative stages, it is suggest-
ed tha* the maximum group'size be three or four. Orce the youngsters
have grasped the idea of the program, selected lessons, and they are lab-
eled, are appropriate for use with the class as a whole.

The teacher should be respunsible for selecting the task for each
youngster, aithough the teacher's assistant can administer ihe program
and score and graph each day's performance. The teacher analyzes the
graph and makes the de.ision as to the next step. CEPP has five or more
lessons which focus on the same task. The purpose for this is *o provide
a basis for continuing a youngster in the same performance category,
should it be advisable.

I+ takes about ten minutes for a youngster to complete most of the
tasks in CEPP. As youngsters become more sophisticated in its use, they
might go directly to the program during a lull and complete their assigned

tasks.
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- tially to our knowledge beyond the descriptive stage.

CEPP's potential as a facilitator of performance will be enhanced if
each lesson, or at lieast selected lessons, is concluded with a brief dis-
cussion of what took place. Some teachers wili certainly want to conduct
pre-participation discussions with the chiidren on some of the lessons.
it would be proper, in either case, to note the kinds of tasks in the
lesson and to interpret these with the children. The fask in Figure |
might be presented as follows:

Teacher: Who can tell me what you were doing in today's game?

Child I: We were making marks on the pictures.

Teacher: On what pictures were you making marks?

Child 2: On the ones that go with the word that you said.

Teacher: That's right, we were listening for the differences be-

tween sounds (words).
Summary

In summary, the authors have attempted to review the clinicai and
experimental components of initial reading instruction. Research rela-
tive to these areas has been presented and discussed. Our present state
of knowledge is such that a blind conmitment to any particular strategy
is unwarranted. These are identifia e correlates of initial reading.
They are correlates and not causes. Research has yet to determine why
one youngster possesses a set of characteristics that enables him to suc-
cessful ly learn to read. The research that has described fthe abilities

and disabilities among good and poor readers has not contributed substan-

One program, CEPP, which is currently- being tested for possible in-
clusion in a comprehensive system of learning was discussed. This program
is predicated upon the notion that if the correct parameters can be prop-
erly identified and sequenced, and children are able to respond to a pro-
gram of about six hundred lessons, a successful basis for learning 1o

read could be established.
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CHAPTER V COMPUTER-ASSISTED INSTRUCT ION

Max Jerman

The necessity of providing instruction tailored to the individual needs
and aptitudes of each student is the subject of much of the literature on ed-
ucation today. The long~standing goal of providing individua!lized instruc-
tion has not been met on any large scale. It remains one of our chief con-
cerns.

It is only since computer technology has been introduced to the educa-
tien field that educators see, at last, a means of accomplishing their goal
of individualizing instruction.

In the course of this workshop the {iterature on research in program-

med instruction and its principles and applications has been reviewed in

some detail. When we received the literature on programmed instruction as

a background for the work at Stanford, we found two reasons why so many of
the comparative experiments using programmed lesson material found little
or no significant gain over regular classroom instruction. First, many of

the studies were of very short duration. Overlearning by both experimental

and control groups may have confounded the results. The second factor was
E 7 ¢ a result of the way in which the programs themselves were constructed. No
| ;‘ ; matter how many remedial loops a program may have, for the student who makes
3 no errors, the content of that program can be no more than that contained in
the linear part of the program. All that can be expected in terms of stu-

dent achievement is that the student may take less time to "learn" a given
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body of material than if he were in a regular classroom. There is no rea-
son to expect greater achievement if no more is taught. Remedial loops serve
only to bring a person up to an acceptable standard level of performance.

The primary advantages of computer-assisted instruction (CAl) over stand-
ard programmed materials lies in the capacity of the computer to keep detail-

d record
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5 on the pei ain a iarge variety of
curriculum materials on line, and provide immediate feedback to the student
while he is working. fIn addition, detailed reports of each student's per-

formance can be made available to the teacher on a daily basis.

Levels of Interaction

Dr. Patrick Suppes, Director of the Stanford Project in CAl, has identi-
fied three levels of interaction betweer. the student and computer program
(Suppes, 1966). Programs for the first two levels have been developed and
are currently being used in the Stanferd Project.

Level i: drill-and-practice systems. The drill-and-practice system is

designed fo supplement the regular classroom instruction by-providing an in-

dividualized program of review and practice on fundamental skills. This is
the simplest of the three leveis of interaction. Programs at this level can
be prepared and impiemented with much less difficulty, and at less cost, in
a wide variety of subject areas.

Since this level is the subject of this paper, | will discuss the other
two ievels briefly then return to examine this first level in detail.

Level 2: +tutorial systems. In a ftutorial system the aim is to provide !

complete, or nearly complete, instruction rather than supplementary instruc-
tion. The Stanford Project is currently running tutorial programs in logic-
algebra and problem solving on teietype terminals. Over the past two years
it has developed programs in beginning reading and arithmetic for use on an
IBM 1500 system. In the 1500 system first and second grade children are
seated ai consoles which can project colored film displays on an image pro-
jector or graphic displays on 2 television-1ike cathode ray Tube; Children
respond either by fouching a light pen to the face of the cathode ray tube
or typing characters on the attached keyboard. instructions are given by an

audio system to each child individually through a headset he wears. All
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branching and sequencing is handled by the computer automatically while the
student responds to problem items as they are presented.

This system necessarily is much more complex than the first level sys-
tem. The amount of effort required 1o prepare the program is considerably
greater. The hardware cost is also greater.

Level 3: dialogue systems. The dialogue system does not currently

exist. |t is seen as a system in which free dialogue is possible between
the student and the program. Major problems to be solved before this sys-
tem becomes a reaiity include speech recognition, the ability of a program
to interpret and "understand" a student's question or answer, and the abili-
Ty to compose answers for questions students may ask.

Work is being done on each of these problems at various centers, and
there is reason to hope that within a iew years much progress will be made.

A variety of ways to individualize instruction have been suggested.
Bloom (1968), Carroll (1963), and Gotkin (1963) have called for programs
that would select an instructional sequence for each student based on such
factors as verbal, spatial or general reasoning aptitudes, or personality
variables such as anxiety or impulsivity variables. Perhaps the work of
Piaget on stages of development suggests that programs for students at dif-
ferent age levels ought to be organized and presented differently. White's
concept of temporal stacking (White, 1965) would seem fo imply that programs
written fcr students younger than six or seven years should be mainly linear,
S-R, with very small steps between frames. Programs written for older child-
ren might well proceed along current lines since White maintains that be-
tween the ages of five to seven years humans shift from animal-like to human-
like thinking. Further, there is some evidence that the S-R paradigm for
learning applies to some areas for adults throughout |ife aithough there is
a growing resistance fo learning most subjects by this method after the sev- ‘3
enth year. |

Studies by Hunt (1961), Bloom (1964), and others suggest that programs
prepared for use with culturally disadvantaged ought to be more reinforcing,
allow more time for responses to be made, and emphasize perceptual rather

than symbolic approaches to the developmeni of concepts.
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| would like to return now to the consideration of drill-and=-practice
systems, particularly the Stanford Project's drill-and-piractice program in

elementary mathematics.

Individualizing Instruction in Basic Skills

How does this program at this level provide individualized instruction?

This program of daily lessons in arithmetic fundamentals is intended to re-
view topics two to four weeks after they have been formally introduced in

the ciassroom by the teacher. The lessons are administered to each student

individual ly via computer-based, remote-control terminals as part of his dai-
ly instruction.

The content of the year's work at each grade level has been divided in-
to concept blocks or units. Each block contains lessons for seven days'

work. The sequence of <oncept blocks is selected by the classroom teacher

to coordinate with the order in which he plans to introduce concepts dur-
ing the year. The order of blocks may be rearranged whenever necessary to
fit particular situations which may arise during the year. Adapting this
program to any given text or course of study requires no more than reorder-
ing the blocks in the required sequence. To provide for rapid or slow
learners, blocks from other grade levels may be inserted in a sequence

where needed. A different sequence of concept blocks may be selected for

each class. In some cases a "class" may be simply a fast or slow group in
a classroom.
The first day's lesson of each block is a pre-test. FEased on pre-test

perfcrmance, per cent correct, the computer automatically selects for each

student one of five lessons, each of a different degree of difficulty, for

the following day. As soon as a student completes a lesson his performance

is automatically computed in terms of per cent correct on the first response.
The student is immediately scheduled for a lesson of greater difficulty, the
same difficulty, or less difficulty as determined by the per cent correct.
The level of difficulty of the lesscn assigned each student is a function of
his own performance on the previous lesson. A post-test constitutes the sev-
enth and last day cf each drill block.

Figure | presents a diagram of the structure of a concept block. Each

darkened circle represents a lesson. A given student will ftake only seven
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DAY | 2 3 4 5 6 7
LEVEL 5
= (| LEVEL 4
E F | LEVEL 3

7))
i O LEVEL 2
LEVEL |

roor r ro 4

Figure 1. Diagran of br&nching structure followed in
constructing sets of exercises for concept vlocks.
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of the 27 lessons available in each block. Level | is most remedial in na-
ture and level 5 most difficult. The average student is expected to work at
fevel 3.

Essential ly, students are being tested (pre-test) on each concept, such
as addition, subfraction, etc., and, according to individual scores, are as-
signed to one of five math groups each working at a different level of dif-
ficulty. Following each lesson, the students are automatically reassigned
to appropriate difficulty level groups by the computer. In addition to the
regular drill lessons for days two through six, students are.given individ-
ual review lessons (noted r in Figure {) selected from one of the previous-
ly completed blocks in which-the student had the lowesT post-test score.

Each student may be reV|eW|ng a dnfferenT concept, aga|n at an appropriate
level of dlffncuITy deTerm|ned by hlS posT-TesT score Following four days
of: review, The student. is given a. reV|ew test (noTed T in Figure 1). The
review test scrre that:replaces- th e pFPVIOUS posT—TesT score will be used
to deTerm|ne whether rev1ew lessons will be selected from this concept
block in.the future. The daily lesson in the regular concept block con-
stitutes approximately 70 per cent of each day's work, and the remaining 30
per cent is individual review. This schedule assures that eacﬁ student will
be periodically reviewina his weakest area throughout the year. On the av-
erage, from two to ten minutes are required to complefe each driill lesson.

Sfudents are expected to Také at !easT’one‘drilf'eaéh day. Drills in-
clude vérbél problems as well as moc* nther 1ypes of exercices commonly
found in popular texts. There are a large number of mixed drills in which
~xercises are presented a variety of ways. Responses are reinforced imm .-
diately.

To initiate a lesson a student is required to type his assigned number
and first name. When this is correctly done, the program (t+he lesson) be-
gins. |f an error is made, the student is asked to try again. Figure 2 pre-

sents a copy of a sample lesson showing the sign-on procedure and correction

routines.

Once a lesson begins, each problem is completely typed out under computer

control, including a blank for the response where needed. The typewheel of
the teletype is positioned at the blank so that the response will be proper-

ly placed. A correct response is reinforced by the appearance of the next
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exercise. When a first response is incorrect, the words, "no, try again,"
are typed out and the exercise itself is retyped. A second error on the
same exercise is followed by the message, "no, the answer is __ ," with the
correct answer being displayed. The exercise itself is then retyped once
more to allow for a correct response. |f a third error is made, even though
the student ha: been told the correct answer, Thé correct answer is given
again; but whevher the third response is correct or incorrect, the next
exercise is presented.

If a response is not given within a predetermined interval of time,
usually ten or fifteen seconds, the machine response follows the above pat-
tern except that the words, "time is up," are substituted for the words,
"no, try again," at each step described above.

In summary, individualization of instruction is provided by the abil-
ity to arrange the sequence of concept blocks, adjust the sequence as need-
ed, select blocks from different grade levels for use by a given class, and
provide lessoas at five levels of difficulty for each student automatically.
Students may work through material as rapidly as desired simply by taking
more than one lesscn each day. They may catch up following an absence in
the same way. By adjusting the difficulty ievel, poorer students can have
successful experiences just as well as students of high ability. |In addi-
tion, students are reinforced immediately following each response.

Lesscns on the lower levels use smal ler steps or simpler problems. They

also use graphics wherever possible.

.Daily Operations in the Classroom

lmplementing the drill-and-practice program. Students are told that

work on the instructional terminals is part of their daily arithmetic pro-
gram. Every student in the class is expected to take his turn daily on the
machine. Most students like work on the machine and do not have fo be re-
minded when it is Their turn.

The attitude of the teacher is a very important factor in determining
the aTTifudeiéfudenT;;Qii] have toward working on the terminals. A positive
and enthusiastic attitude toward the program is reflected by the students.

Students are not toid details of the lesson block structure. that is,

they are not awars of "levels" as such. We have found it sufficient to tfell
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them that the computer always knows which lessons they are to receive and
will be sure to give them the right one. The lesscn they receive probably
will not be like the lessons given other students, but that is the way it

is supposed to be. Everyone is given the proper l|lesson. The whole class

does not have to work the same lesson. Students seem to like this approach.

In fact, some students have complained if lessons on successive days have
looked too much alike. They thought the computer was not doing its job.

Familiarizing students with the machine. Students have |ittle diffi-

culty learning how to use the machine. The response mode is intentionally
kept as simple as possible to facilitate learning and responding. The vo-
cabulary has been carefully controlled at each grade level. |+ has been
our experience that second and third grade children learn to use the ma-
chine more quickly than either younger or «lder children. They learn much
faster than adults. Some first grade teachers have prepared dittos of the
keyboard of which children practiced finding the letters of their names
placing their fingers on the correct location as their names were spelled.
JOther teachers have borrowed typewriters for a day or so and had children
practice in a more realistic setting. |In most cases, however, simply ex-
plaining the program to the students and having an adult present the first
one or two times the student used the machine have proven sufficient.

Establishing a daily routine. The most successful classes have teen

those in which a regular routine has been established and followed. In
some classes a roster of student names is written on the board. As each
person completes his lesson, the next follows in furn. This has beer usad
particularly well in cases where there is one machine per classrcom. In
schoois where The machines are clustered in one room, the name tag method
has been used successfully. Tags are prepared with the names of seven or
eight students written on them. Wwhen a student returns to the room after
completing his lesson, he gives the tag to the person whose name is next on
the !ist. Whatever method is used, having a well-established routine is

very important.

Evaluating Student Performance

Daily report for teachers. A general report of class performance and

status will be given daily. This repurt will indicate areas of strength as
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well as those which need review. While the format of this report may vary,
it will provide information, in terms of class averages, on each of the areas
in which any member of the class is currently working. A sample of this re-
port is shown in Figure 3.

End-of-block reports. This is a detailed report of class and individ-

ual peiformance on each lesson. This report will be provided sometime atter
a class has finished a given concept block. !+ will be printed by the ter-
minals in the schools as in the daily report mentioned above. A sample of

this report is shown in Figures 4 and 5.

Summary

Although the Stanford drill-and-practice program was written for use in
grades [-6, it has been used successfully in junicr high schoo! remedial pro-
grams. Studern. response there has been just as enthusiastic as that of ele-
mentary school students.

The program has been used successfully with students of all ability lev-
els and social classes. Currently more than 2,000 lessons are provided dai-
ly to students in towa, Kentucky, Mississippi, and California schcols. Dur-
ing the 1966-67 school year, some 79,000 lessons vere given. The number of
lessons given this year is expected to be four or five times as large. The
schools are: lowa Job Corps Center, Clinton, lowa; schocols centered around
Morehead State University, Morehead, Kentucky; McComb City Schools, McComb,
Mississippi; and schools in the San Francisco Bay Area arocund Stanford Uni-
versity. The single computer at Stanford operates all student terminals
simultaneously.

Critics of the drill-and-practice level of computer-assisted instruc-
tion maintain that the full capacity of the computer is not being utilized.
They feel this is an uninteresting, triviai application of computer technol-
ogy and that more sophisticated things ought to be done.

| would agree that more interesting things can be done at the tutorial
level, and we have several programs in operation at the present time. How-
ever, the cost is considerably greater and such programs are not ieady for
daily use in schools. As to the criticism that drill-and-practice programs
are uninteresting, | would counter by saying they are also uninteresting for
the classroom teacher, hence the source of the original difficulty. |t seems

to the writer that this is a perfectly natural first step in the development
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7 MISSED PROBLEM NUMBER

109

17

18

POST-TEST
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Figure 5. A Sample End-of-Block Report, Part 2
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STUDENT CORCEPT REPORT.

X

CLAS5: 32 GRADE: A CONCEPT: 5
NUMBRERS ARE IN THE FORMe LEVEL/PERCENT CORRECT

NUMBER AND NANE PRE 1 2 3 4 5  POST )
777 LAURIE MCCARTHY _ ]
C .80 5100 5 €5 5 100 S 92 5 100 & SO
778 COLLEEN MCLEAN -
P 8 5 71 5 7® 5 71 S 92 S 183 E €5
779 CHARLES SCHULZ
~ A B 5 92 5 92 5 8 5 92 5100 C 95
780 EVELYN BANKS
C 60 4 78 4 8 5 64 5 8 5 71 A 90
784 ANNIE GERARD _
. C 80 5 ST 4 %52 .5 71 5 71 5 8 A 85
787 ROPERT LASH N
A 75 4 T1 4 71 4 71 4100 5 50 B 99
790 SUSAN SMITH ,
C S 5 78 5 92 5100 5 8 5 8 A 35 ;
792 CHRIS BALL ;
: C 6 4 8 S5 71 5 57 4100 5 92 B S0 j
793 EMILY BREWER o
C 80 5 78 5 8 S 8 S ®5 S5 71 A 90 g
755 CATHY COGUILLARD o
E 70 4 78 4 €4 4 18 4 711 4 64 A SO Co
796 KEVIN HARDIMAN E
B 75 4 78 4 €5 5 71 5 64 5 64 C €0 D
206 CHUCK ULPICH o
R 8 5 71 5 9% S5 71 5 8 S5 85 A S0 :

1]

ND OF STUDENT TRACE REPORT

Figure 4. A Sample End-of-Block Report, Part 1




DAILY REPORT SCHOOLs LAB
DATE: 10 OCT. 1567 TEACHER: DEMONSTRATION =~ GRADE 3
CLASSs 3

THESE STUDENTS DID NOT RUN TODAY
? 43 SUSIE SMITH

110 KAY AAKER

111 MARY ANNE LANGDON

116 JANET SMITH  GRADE

117 GERTRUDE MARGAH

118 ELEANOR COOPER

119 IRENE LANCENDORFER

163 MARGE MFEKS

164 KAREN JACOBSEN

187 WARREN FESMIRE  GRADE

STUDENT AT LEAST 20 PERCENT ABOVE THEIR AVERAGE
3 DEMO N STRATION B302005 75

=2

STUDENTS AT LEAST 20 PERCENT BELOW THKEIR AVERAGE
? 33 SALLY SMITH L303045 2}
162 JANIE FINGER : L3o1o15 71

STUDENTS WITHIN 20 PERCENT OF THEIR AVERAGE
13 BILLY JONES L305013 57
23 JOHNNY JONES B302001 75

YOUR CLASS 1S CURRENTLY WORKING ON:
CONCEPT 302 305 203 304 301
AVG PCT % 52 67 60 €5

THE MOST FREGUENT REVIEW BLOCK WAS 303 ’

Figure 3. A Sample Dail: kepcrt for Teachers
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of an operational instructional system. That is, since no known iachine can
approach the adaptability and resourcefulness of a human teacher, why not de-
velop a system which can individualize the more routine aspects of instruc-
tion and complement the teacher's efforts? The progiam described abowe cer-
tainly provides more iessons at different levels of difficulty than the nor-
mal teacher would ever attempt. |+ also reports to the teacher deily, in de-
tail, the progress of each student. Using the informaticn provided, the
teacher is able to do a better job of individualizing his instruction and
taking care of learning difficulties than ever before. At least for the

near future it wculd appear that it is the simpler system, rather than the

more complex one, that will be of greater benefit to the teacher.

The Tutorial Approach

The notion that all programmed instruction, whether computer assisted
or presented in some other form, must proceed according to well-established
principles of learning and programaming is no longer held by an serious writ-
er. The once prominent idea that a science of programming could exist in-
dependent of subject matter has been dead for some time.

The curriculum material itself defermines, to a large degree, the struc-
ture of the program. The author's inventiveness fogether with his knowledge
of the subject matter and the user population for which the program is in-
tended are the other ingredients. The author is expected to have a basic
knowledge of learning theory and programming techniques and use the technique
best suited to the development of each concept. A variety of branching,
prompting, and reinforcing techniques may appear in a single program. Each
teclinique should be used where appropriate fo maximize learning.

The foregoing remarks simply point up the difficulty of discussing tu-
torial programs in general. There are many varieties.

At Stanford we are moving away from elaborate instructional hardware
systems like the IBM 1500 to simpler configurations which have teletypc ma-
chines for student terminals which operate either from a local computer or
+he main computer on the Stanford campus.

| will describe one of our earliest tutorial programs and some of ifs

derivatives.
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The logic-algebra program is designed to provide instruction in simple

sentfential logic and lead into an axiomatic develop~ent of modern algebra.

This program has been used successful ly over the past year with bright fifth

fore nis student number.

;
|
and sixth gruders. To get a logic lesson, the student simply types "L" be- ;
f
There are just four things required of the computer while a student is ‘
working through a derivation. First, it examines each instruction given by 1
the student to see if it is syntactically correct and valid. |f not, it
prints an error message. Second, it performs the operation as instructed
by the student and prints the result. 1t is not concerned whether the
step contributes to the solution. The student is free to take any ap-
proach to solving the problem he wishes. Third, it compares the result to
The desired cunclusion. |f they match, it prints "correct" and begins the
next preolem. On certain problems it may give hints, especial ly when rules
have been improparily app'ied.
A simple example might help here. Suppose the problem was to "Derive .
Q." The program might present the fol lowing premises: ;
P ) K— 0
P (2) K
Then the student, knowing that affirming the antecedent (rule AA) would pro-

duc the desired conclusion, would simply type 1.2 AA which means "to |ines
2 apply the rule AA." The computer would then type out the conclusion Q and
print "correct."

Of course, this is a trivial example and was intended to show the mode ;
of student response. Students are free to proceed s they wish taking as
many steps as they need to solve the problem.

Derivatives of this program include our new problem-solving lessons in
which students are given word problems in arithmetic which have very large
numbers in them. These numbers are |isted as "givens" rather than premises
in the logic program. Students can instruct the computer to add two numbers
by simply typing their line numbers and "A" for add. For example, the in-
struction 1.2 A would add and print the result of adding the numter on |ine

Two to the number on line one. Again students are free to approach the solu-

tion to the problem in a variety of ways.

Every problein-solving strategy used by any student becomes part of the
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data for later analysis. We are thus able fo gather fairly detailed informa-
tion on the approaches used by each and every sfudent.

The title of this paper was Computer-Assisted Instruction and | have
been able to cover only a very small portion of the field. Many efforts

are underway and much good work is being done around the country. | have

n
eported on only a small part of *h

©

work being done by the Stanford Pro-

Q

ject. | hope, however, | have been able to give you some glimpse of the
potential of computer-assisted instruction as it is tfoday and of its po-

tential.
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CHAPTER VI ACADEMIC AND SOCIAL CLASSRCOM MEASUREMENT

H. P. Kunzelmann

Introduction

For a long time testing has been used as a tool to evaluate the ef-
fectiveness of the teaching process. When a child scores a high mark on a
test, some educators bel ieve that they have been provided with irrefutable
evidence that he has learned his lesson well. And this evidence is used
as proof that the teacher nas been successful in her efforts to teach.

In recent years there has been a growing disenchantment with the use
of the test Vo evaluate performance in the ciassroom. Today, many educa-
tors are beginning to question the validity of the test as an assessment
of learning, particularly in the primary and secondary school grades.

Students in colleges and universities across the country have expressed

their dissatisfaction with the examination as an assessment of achievement.

Many of our high school and college students have held examinations in
such contempt that widespread cheating has become the order of the day.
Testing did not always play the prominent role that it does today.
The futorial system prevailed, with a relationship growing up between
master and pupil. Socrates would take his peripatetic walks with his
students, and the dialogue between master and students became the educa-
tional process. in feudal times the nobleman brought scholars from afar
to be members of his household to teach his chiidren Latin and Greek,
Music, and perhaps Natural Philosophy. But, with the democratization

of higher learning in western Europe, the examination system took a
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stranglehold. Perhaps one reason was that in many countries of Zurope
higher education was free. This was the case in England, excepti for the
public schools, Oxford and Cambridge, which, paradoxically, were not.

In England, France, and other countries of Europe, the enirance examination
was standardized. |In each courntry, those students desiring to enter an
institution of higher fearning had to take and pass the same examination
in order to qualify for admission. In the United States, we too deveioped
standardized tests for admission to colleges and universities. The Col-
lege Entrance Board examination is required for entrance to many colieges
and universities in our own country.

As the population grew, as the standard of living climbed, and as the
demand for better educated people with professional skills increased,
institutions of higher learning became more selective in their admission
policies. High schooi students desirous of getting into top-grade colleges
found that a high score on National Merit Examinations gave them a priority
in gaining admission to the university of their choice. The State of New
York uses the Regents Examinations, standard tests for high school students.
what started fairly innocently has now developed a strangiehold on our educa-
+ional system. The test as a criterion of performance now permeates the
entire educational structure, beginning with first grade and ending only when
a8 person has received his graduate degree.

That the system of testing is ubiquitous in our educational system is
a fact. But just because something exists is no proof of its validity. It
is high time that we take a good long look and ask ourselves: Does the
test have val idity as an assessment tool?

One of the principal factors that a teacher wants to know about a
student is his progress. She wants to know how much he hasilearned and
how much time it took him to learn it. But most testing procedures con-
ceal this information. Certainly a test can tell a teacher where a stu-
dent is in relation to his peers in the class, but a test cannot give the
real ly vital information: How effective has the learning process been?

The test cannot give any information about what the student has learned
when compared with his previcus performance nor his rate of learning
compared 1o his previous rate. An alternative tool, and a much more ef-
fective one than the test, is a measurement that is concerned with indivi-

dual role performances.

R
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There has been criticism of educationai measurement. A review in &
recent pubiication by Smith and Adams (1966) contains the following remarks
about classroom measurement:

At best, measurements in education are only observation

of behavior samples from which we attempt to make emphadis
concerning the relative amounts of a quality possessed by
different individuals.

Smith and Adams continue their criticism by listing four fallacies
in the procedures: OCne, intelligence and achievement are qualities that
cannot be directly observed. Two, man is a poor subject for measurement
since he is in a process of continual change. Three, educational concepts,
like intelligence and achievement, need to be more preciselv defined. Four,
the units of measurement have not been precisely defined, consequently the
tests that have been develoned are not as accurate as dime store rulers.

Most of us would agree with these criticisms about educational measure-
mert. However, most of us would also agree that we need to discover, to
develop, and to refine a measurement system that is more precise and more
sensitive to change using functional definitions for behavior where there
is a meaningful basis for direct observation.

This paper of fers a new measurement system for classroom teaching

called confinuous assessment. Based on the works of free operant investiga-

tors, such as B. F. Skinner and O. R. Lindsley, the system is the reflec-

tion of work by teachers and university students working in classrooms.

ldeally, credit should be given fo each person's contribution. At present,
this is an inseparable task. In lieu of such credits suffice it to sav that
teachers, present and past, have made the system functional. Hopefully future

teachers will find the system benefits children because of its precision.

Description of a Standard Scale for Measurement of Classroom Behavior

The classroom is a location where an extensive amount of behavior occurs,

and yet for a long time it was felt that the measurement of the behaviors
emitted in a classroom d'd not lend themselves easily to objective measure-
ment. However, we have found that this is not so. Mos* classroom behavior
does not occur one time, but many times. A child, for an example, writes

the answer 4 to 2 plus 2 many times in his academic life. He writes the




i18

letters of the alphabet in printing and in cursive writing many times
and more often than not, in the form of words, particualarly in his creative
writing. The child says many of the phoneme components of words when read-

ing to himself. In the examples abcve, one factor is common to all: each

behavior emitted in the classroom recurs over and over, although under

various conditions.

Building a Behavioral Ruler
To devise a valid, standardized measurement system, it is necessary
to pinpoint the behavior in a fcrm that can be readily assessed for reliabil-
ity. Since the measurement ‘orm is the actual performance a child emits,
such as writing or saying the ABC's, it is possible to obtain a count of
the behaviors emitted. |t has been suggested by O. R. Lindsley that the
term "movement cycle" be used for classroom measurement prior tc the func-
tional analysis of classroom behavior. To illustrate, if a student writes
the letter A, at its completion he is free to write the letfter A again. |If
he does not write the letter A his emission of the letter A would be zero.
However, if he writes the letter A fifteen to twenty times in a given amount
of time, information is available about his rate of making the letter A.
Thus the movement cycles he emits in the classroom can be clearly defined.
Some of the basic principles about the identification of movement

cycles in the classroom evolve from studies of overant behavior. Operant

behavior is characterized by certain features, such as, the behavior is usual-

ly controllable by the pupil. The behavior always includes some form of move-

ment and ig.repeafable. Controliable, repeatable behavior that has movement

as & component are the requisites of a standard measurement instrument for
the classroom. To assess the probability occurrence of any behavior, then it

is only necessary to know thai a specific behavior is controllable, repeatable;

and contains inovement.

Figure | illustrates the basis for a description of operant behavior.
Section A of Figure | shows a circle with arrows extending from a starting
point to the completion of a circle. Starting at the left, moving up and
continuing in a complete circle to the starting point is one unit of behavior.

Making a circle is a behavior that one can either make or not make, so it is
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self-controlled. |t is movement, since someone pushed the pencil up, around,
down, and back to the starting point. At the end of the cycle, it is replic-
able because the person can repeat the same behavior.

Section B of Figure | shows the circle broken open and a sine curve
shows that the writer, instead of moving back to the starting point, continu-
ed around so that a repeatable behavior is shown visually. Depicting the
movement cycle in such a fasion visually exposcs the movement cycle in time
onto the right of the page. The circle could have been drawn quickiy,
sIole, large, smail, heavily, or lightly; however, three factors characteriz-
ed the behavicr: movement occurred, movement ended a+ a given point, and
it could be emitted again.

Section C of Figure [ als» shows that the movement cycle oczurred in time
along the horizontal or X axis. If one were to make an open circle or sine
curve in time, a measurement could be taken between each complete movement
cycle. Section D of Figure | shows three 5ine rurves spaced at different
positions along the X axis. The distance between the first compleie »-ve-
ment cycle and the second is less than the distance between The seccnd and
the third. Our standardization would break down at this point if we were
unable o use time to assess the occurrence of the movement cycles. By
using time and converting it to minutes, we can demonstrate that the move-
ment cycle occurs in a standard unit. First of all, we are using a ratio
scale for our measurement system. The behavicr may or may not occur. We
can use time, which has a zero or measureable starting point and continue
for a given number of minutes to observe and count the complete movement
cycles.

Section E of Figure | depicts the making of the letter A four times.
Subsequently, if the complete movement cycle, making A, occurs in time as
shown in Section E, the total movements per minute would be 4. Classroom
movement cycles other than writing and saying ietters A to Z and writing and
saying numberals from G to 9, along with various symbols are other movement
cycles that can be used.

A typical classroom behavior is that of a child leaving his seat, doing

something and sitting down again. Although multiple behaviors occur, from
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the time that 'le left his chair to when he sat down again, the measurement

is a complete cycle of his out-of-the-chair and back-in=the-chair behavior.

To illustrate this more clearly, Figure 2 shows a picture of four ways to leave
one's seat in the classroom. There may be many more, but this example should
suffice to describe movement cycles occurring w.th different internal components,
where each time a behavior that is controllable, repeatable, and contains move-
ment is depicted. Section A of Figure 2, shows the child as he sits, moves

out of his chair, and subsequently sits down; he has touched the chair in

front of him. In Section B the child is moving out of his chair, falls to

the floor, after reaching too far, and then returns to his chair. Of course,
vhe act of getting out of the chair and falling certainly takes more time

than simply leaning forward, touching the chair, and sitting down again.
However, in both cases a standard measure can be used since a complete move-
ment cycle occurred. Section C of Figure 2 shows the child in a state of
discontent. He leaves his chair, emits a series of behaviors that might be
called tantrums, subsequently sits down, and rearranges his desk. In Section

D of Figure 2, the child simply leans back in his chair, falls out and again

- quickly recovers. The common component in all these cases is the movement

cycle. The movement occurred, the behavicr was complete, and it could be
repeated. The teacher may not desire the behavior acted out in these examples,
however, it can occur and it can be measured in a standard system from the

time the child is in his chair and the movement can occur. Timing of the be-
havior of the occurrence of the movement cycles starts and stops when the child
is no longer in his chair.

The pinpointing of movement cvcles in the classroom is essential for the
investigation of @ standardized system of classroom measurement. |t is con-
ceivable that the child doing long division problems will make many more
numerals before he is finished with the problems than the child who is doing
one column, no-cairy, addition problems for each numeral in a measurement
cycle. In order to compare a child's performance with his previous performance,
or to increase or decrease a given performance in the classrcom, standardized
measurement must be used. This task is easily accomplished. As an example,

Figure 3 shows two graphs of the addition of one column, no-carry arithmetic
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problems. !In Section A of Figure 3, it is evident that the fourteen-year-
“old child emits under three different conditions-~working on one-place, fwo
and three-place, no-cariy, additicn problems--and that the emission cf the
movement cycles in composite form reduces his performarce rate. This also
holds true for the performance of the thirty-one-year-old male subject.
Although the performance rates are higher, the drop and the direction seem
to be a result of the way the performance was counted. The tfeacher, in
measuring the performance, must count all fhe numerals involved if an exact
measurement is desired. Although this may not be necessary, a teacher having
information about movement cycle grouping and knowledge of the component
parts can then isolate possible causes other than teaching functions for the

data or the measurement fo change.

Using a Behavioral Ruler

For the teacher who has been using movement cycles and who has accurately
pinpointed chiidren's perforiances, measurement errors may be of little con-
cern. However, most of us make errors in our ciassroom measurement related
to movement components, to cycle completion, or fo a time basis. The
readily identifiable errors are those of counting and timing. The importance
of avoiding measurement error is refiected in at least two ways; first, a
counting error may direct attention only fo part of a movement cycle leading
either to the reinforcement cf the wrong component of the movement or the
reinforcement of just a part of a cycle.

Second, timing errors are apt to furnish us with inaccurafe information,
such as counts that fai! to encompass complete cycles, and therefore curtail
one from using various schedules for reinforcing.

Figures 4, 5, and 6 illustrate the various errors fo be avoided. Figure
4 shows the counting error potential when movement cycles are incompiete.

The freauency of occurrence of a behavior is basic fo counting. Feor

example, the counts in Figure 4 are not standardized to represent the same
units. There is a lack of completeness to each cycle. A specific standardizec
count may be thought of as a behavior such as a button push. Pushing a

button down cannot be repeated until the button ccmes back up. General ly,

a standard amount of force is needed to push the button down, the return
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FIGURE 5.
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movement is simply a springload. The counts are dictated by the responding
device and the movement cycle. In the same way, we try to find equal units
in writing and in speaking. The desired letter is made so as to ersure that
others may read i7. The child can match or correct himself and his rate will

)

under mult

. .
increase with use un nu

e

le classroom conditions and curriculum exer-

cises.

Figure 5 shows the basic timing error risk when movement cycles are
complete, repeatable counts. The sample timing allows for hits and misses
on the count. Time rule checking, as a recording technique, has |imited
functions for several reasons; first, one can note from Figure 5 that even
when the movement cycles are complete, reliable counts, some count points
may be missed. Second, only under conditions of known comp lete movement
cycles of fixed duration can the sample “stem be measured reliably.

An excellent example of a timing error can be found where Kunzelmann
(1967) described a five-second sampling technique showing simple pacing
.but clearly limiting the amount of data and distorting reliability measures
by crossing movement cycles.

Figure 6 depicts the combination of observation and recording errors
with partial counts and time-ruled check list locked. Such errors which
are not attributable to the recorder for inter-rater reliability could be
high, but they are meaningless between cycles.

Included in a discussion of potential measurement error risk is the
reporting of the time unit carrying the count. Time units usable for fre-
quency counts are seconds, minutes, hours, days, weeks, months, and years,
to name those most often used. Classroom information usually is given in
terms of gross time units, such as, Johnny's quarter grade was a B in
English or Johnny has done well this past week in math. Although +he pin-
pointing of the movement cycle is obviously lacking in these statements
about Johnny, the issue of time distorts each statement. Comparisons of
the two measures wouid not be possible unless either one week's information
were projected intc nine or fen units, according to the length of the
school year quarter, or the nine units were averaged into a weekly statement.

Rather than such qross reporting, it is preferable to use one unit where most
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information has the same scaie. Minutes serve this purpose mcst readily.
Minutes as a base point for human movement cycles encompass a wide range of
classroom activities. Schools generally have functional hours; for
example, 8:30 a.m. to 3:30 p.m. each dcy. Programs or daily lesson plans,
however, are expressed in terms of minutes such as: 50 minutes of math, 40
minutes of social studies, !0 minutes of spelling, to name a few. Rarely
are seconds or months used in the lesson plan. At times, weeks are used
for specific purposes such as, "we will cover a unit of social studies for
the next week," but not used as time units in the presentation of subject
matter.

To ensure that data has comparative possibilities, the time unit of
minutes seems to be most appropriate. A child may read orally at the rate
of 100 words per minute; write numbers at 50 numbers per minute; say words
at 110 words per minute; talk out in class at the rate of .0l per minute,
or once every 100 minutes; make errors when writing answers *o math at
the rate of .5 per minute, or 5 times every |0 minutes; and hit a peer at
.002 per minute, or 2 times every 1,000 minutes, while being observed for
427 minutes or 7 school hours. A case for using minutes as a base for
expression of classroom counts evolves clearly by description.

Errors in time units may not always present a measurement problem.
Potential error in classroom measurement may also occur when different
unit analysis possibilities are reduced. A teacher who has used continuous
assessment measures in a classroom may want to determine the multiple
effects of a given instructional procedure for one child. Rate statements
of many performances, from pinpointed movement cycles, are of little value
if the time units are unequal.

Let us consider what problems a teacher may find. First, he may plot
the data per day and find that rate of performance per day shows that a
child ranges between .5 correct numbers per minute and |8 correct letters
per minute. At the sare time, if the teacher counts the child's rate of
verbal contributions fo class discussions per day, comparisons between

numbers, letters, and verbal contributions or answers are impossible since

gross minute statements can be made. A specific example wou!d be that
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possibly Johnny participated five times by answering questions in a class-
room in 420 minutes. The statement is inaccurate. The programmed time or
+he number of minutes for possible presentation in the classroom answers
could not have been given al! day; hence, the time available for the

performance would be misconstrued. The measurement fails fo account for

time for recess, drili exercise, and lunches. The teacher, by using fwo
different time units, minutes and hours of one day, has distorted the
picture of the chiid's performance and cannot make comparative analysis
statements about him. At this point, consider briefly what one would do
with performance rates on many children if, at the same time, one attempted
to analyze multiple bits of information of classroom data. It is an im-
possible task to accurately depict the effects of teacher performance in
general when such measures distort the actual time factors in performance.

To avoid the error risk in counting and timing and the potential error

in analysis of unequal time units in observation and recording, to standardize
classroom measurement, and to have a basic behavioral riler, a complete
movement cycle must be used as a standard unit for observation and count-

ing. A behavioral ruler, or standardized unit, is not new o experimental

psychology or education in many settings. Such standardization gives the

rate of performance in the classroom without concern for compounded measure-

ment errors.

How the Behavioral Ruler Pefines Educational Measurement

Earlier we stated that there were at least four generai criticisms of

P N ™ eaad e e

educational measurements. The first was that much of the information that

is used in the classroom cannot be measured directly. To counter this argu-
ment, the suggested movement cycle using a minute-count system for rate of
performance in a classroom dispels the belief that there is any child be-
havior that cannot be placed into a movement cycle format and Timed in the
classroom by the teacher, the pupil, peers, or other outsiders when necessary.
There is a direct measurement potential when through appropriate semantics

we clearly identify a specific behavior by ascertaining whether there is

movement to the behavior, if it has a cycle, and what the cycle is. We




know that we can make a ccunt for frequency information and we also know
that we have a measure that consistently gives us the probability of
behavior occurrence by using minutes as the standard time unit.

The second criticism of educational measurement is that basically
many of our measurements cannot be accurate because man as a subject of
study is always changing. Hopefully, the reader is aware that even
though man is in the process of change, his behavior can be measured.

If skills develop by practice, one must then agree that the effect of
practice is measurable in terms of movement cycles that are repeatable
and whose frequency can be easily measured when the time unit is small
enough to observe the repetition. This rate statement can account for
man's change and especially a child's change “rom stumbling through the
Dick and Jane series at about 10 words a minute to reading Dick and Jane
No. Il at 100 words a minute without error. Man's change can only be
assessed with a system that allows for the change and accurately assesses
it. This is the reason that rale is used. Rate is a simple statement
of the number of movement cycles over time where the time is expressed
in minutes. The examples given describe the desired scale for classroom
measurement. Assessment should not be |imited to these, however, but
should be atfempted with any other performance in the classroom.

The third criticism, pointed out at the beginning of +his section,
was ‘that precise definitions of educational objectives are needed as a
basis for communication. The information concerned with movement cycles
al lows educational objectives to be precisely defined; precise not only
because they can be measured over and over by the same person, but because
they can readily be transferred to the next person managing the behavior
of an individuai. In a classroom, as a child moves from the first, second,
third, and fourth grade, very little information about his rate of performance
is transferred from one teacher fto the next. Miss Smith may know that the

child has done wel! under Miss Jones. She is not sure, however, of how the

child will perform when he gets to her class. There is a precise defini-
tion available for every behavicr in a classroom when movement cycle criteria

are used.




The fourth criticism is that we need better ftests. Contradiction
is at hand. In the infroduction to this paper we stated why the test as
an assessment of achievement lacked validity. The system for standard

measurement in the classroom presented here regards validity as simply a

crutch that has been used for the past two hundred years to ensure and

rationalize the use of mental tests where movements could not be specified.
- The physical sciences have not been concerned with the issue of
l validity. At any pont where a mcre reliable measure was found in the
physical sciences, validity was immediately disregarded as an issue. |If
one is measuring accurately from moment to moment, as in continuous assess-
ment, the validity issue is nonexistent. |t is suggested here that instead
,; of using tests for the assessment of child performance that we substitute
| continuous measurement of educational cbjectives in terms of movement cycles
SEN! under various conditions set up by the curriculum. Continuous assessment
is a tool whose reliability is unique. |t can be utilized for any individual
. j at anytime. Continuous assessment has the further advantage of individualiza-
' tion, since the program is adapted to the individual child rather than
adapting the child to the program.
Utilizing the Standard Measurement Scale for i
Quality Classroom Management ;
4 In the previous section a description was given on a standard measure- i §
| ment scale, Namely, movement cycles can be directly counted on performances
of children in the classroom and that the count of the movement cycles !

can be placed over time, measured in minutes, to produce a rate measure.

The performance rate of any given child is as sensitive as one could desire
to determine effects on a child's performance as a function of teacher, peer,
_f or self-produced changes in fthe environment. The use of the standard scale,
Ef{% or preferabliy, a behavioral ruler, should be considered only in terms of
tirst, what it will allow us to do differently in the classroom to help
children learn; second, what information different from previous information
'; will evolve in a manncr that will allow tor immediate and individualized
EA.; analysis; and third, what information can eventually have a predictive

function because of the standardizaticn of the described measures.




IT was found that the initial step of recording in The classroom had
to include the basic datum for the study of behavior, This is rate of
movement cycles. |t was determined further that it is the child's performance
that must be changed. As an axample, the child hopefully becomes a reader,
where he starts as a child not having the skills and movement cycles to
read. He hopefuily learns fo write letters, where he starts as a scribbler.
The child learns to communicate to other children, where he starts as one
sitting silently in a corner. The actual behavior of reading, such as
saying words, pointing to words, pointing fo letters, making letters, is
the basic content of how a standard measure is used.

The capturing of each act of a chiid's performance has been established
as a basic measurement unit and becomes a frozen record that the teacher can
look at from day to day to make analyses of the gains made by the child and
fo determine changes and make decisions about the environment that may help
the chiid tc learn better. Gains in performance rate would be identifiable
as the child starts to read one word; the child now reads two words; he
now puts the words together in a sentence; he reads them from a flashcard;
he reads them from a book. At the point where the teacher can specify
what he asks the chiid to do, and the weirds that the child needs to say,
to write, or to point to for an appropriate response, quality performance
in the classroom is established.

The use of the standard measure to assess pupil performance provides
the classroom teacher with an unprecedented tool for determining the effec-
tiveness of his professional skill. Rate of performance, when analyzed
from movement cycles or repeatable behaviors, removes all shadows of environ-
mental influences, including inter-pupil comparisons. The teacher, using
the tools mentioned, is free to arrange learning environments, to explore
them, and to change them to ensure accelerated or decelerated pupil per-
formance. Further, the teacher is now freed of all of the antiquated bonds
reflected in such terms as ability, aptitude, intelligence, to name a few.
The limitations of the pupil now become the limitations of the environmental

arranger, and in the classroom, this is the teacher.
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A switching behavior is described which places the learning responsibil-
iTies on the environment iather than on the child and wili probably have the
greatest impact on the children most affected by past errcr, those exhibiting
retarded behavior. The standard behavior ruler will produce new horizons
for the investigators. The teacher, in her "find-and-make" environmental
world called the classroom will have considerably more opportunity to
produce vaiuable information for other teachers as wel! as to help the
children in her charge. The person, parent, professional, or peer will
find that his relationship to the child is quantifiable rather than a
semantic explantion of unknown dimensions. The use of rate measures in
the classroom places the responsibility on the environmental manager, and
subsequently demands that a clear precise communication exists between
the pupil being taught by artifical and actual environments and the relat-
ed manager.

If the classroom consists of a place designed for pupils to perform
or recite, then the classroom's environment must consist of those elements
necessary to stimulate and consequate the performances of the pupils. The
measurement system thus far described not only standardizes the unit mea-
sure *or The pupil performance, but enables the teacher to know precisely
wher the manipulation of any part of the classrcom environment has been
effective in changing the child's performance. Within the classroom
environment the teacher is typically the manager, or the person as close
to the behavior as anyone else, except for the child himse!f. The teacher's

task can be categorized intoe two continual goals or objectives.

The Teacher's View of What Must Be Measured

First, the teacher is confronted with a find situation. A find situa-

tion says exactly what the word implies. The teacher has a new pupil. A
teacher has thirity new pupils. A teacher has a new set of materials for
math. A teacher has a new basal series or readers. In each situation the
teacher is confronted with finding what effects the environment has on the
pupils. The second goal or objective of The teacher is what might be called

a make environment, The make environmeni is one in which the teacher has
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all the components, builds them intfo a program with a set of antecedent
events, and an arrangement for presenting subsequent events. Under the
conditions of bnth find=and-make environments, accelerzation and deceler-
ation targets are readily ascertained. The teacher may uesire a zero rate
of talk-outs in her class. She may desire a rate of eighty words per min-
ute for orat reading at the fifth grade. She may desire a rate of .| out-
and-in-seat movement cycles, |f all of these pupil activities were planned
within a make environment, the teacher would have immediate access to ac-
celeration and deceleration information: however, this is not generally
the case. The teacher has a new pupi!, and the pupil is out-and~in his
chair at the rate of .9 a 'nute, or nine times in every ten minutes. A
teacher may find that the target is one of deceleration or he may want the
child to perform differently. To be confronted in a continual manner with
a find-and-make environmental situation, the -,eacher can utilize her stan-
dardized behavior ruler cal led movement cycles, expressed as rate of
performance, in 3 most efficient manner.

When using the rate of performance in the classroom, one has only to
determine how to count and time the performances of the children. To
utilize our ruler, various tools are available that have been tested. The
teacher or child should te ab'e to use most of the tools available., |f
the lesson is teaching basic measurement in the classroom by using a foot
ruler, the text, usually a workbook, is avaiiable, along with a vast
amount of teacher information which will help pinpoint for the child what
the ruler looks |like, help the child to discriminate the inch marks, the
half-inch marks, the quarver-inch marks, the eighth~inch marks, and, in
some cases, the sixteenth-inch marks. The teacher will let the child
practice by measuring various distances on paper and various objects in
the classroom until the child utilizes the ruler accurately. Upcn ar-
riving at a standard behavioral measure in a classroom, the same informa-
tion for measurement must be available for the child and his peers, as
well as the teachei. Subsequantly, the use of movement cycles as the
basic unit of measurement in the classroom snables the teacher to instruct

the child and his peers how to count and time behavior.
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Continuous assessment in the classroom will probably only be feasible
under conditions where the child has been taught to measure many of his
own performances. Basic information, such as the number of words per min-
ute, the number of phonemes per minute, and the number of letfers written
per minute can all be counted in and timed by the child and his peerc.
Eventual ly, the teacher will not have to spend many hours of countina and
plotting for a child if the child has been taught at a very early aae 1o
measure his own movement cycles. Some of the tools readily available and
tested for this purpose are wrist counters used by golfers to count the
strokes they make on the golf course (all complete movement cycles, by the
way), knitting tallies that fit on knitting needles but also fit very
nicely on pencils used by children and by *eachers, hand tally-counters
used by coaches in tThe gym, pieces of ruled paper to enable the child to
make counts and subsequently tally the information, specially designed
recording sheets that allow specific information other than the movement
cycle count. All these tools are immediately available for utilizinc The
standard behavioral ruler in the classroom.

Although these tocls for counfing in the classroom may seem frivial,
they are extremeiy important in that where measurements need to bc taken,
they should be communicable.

Timing techniques, readily available for classroom use are headed by
recording from the classroom clock, the start time and stop time for a
aiven performance. In many cases, this is quite simpie. As an example,
to record-the rate of doing cursive writina, it is quite easy to writs
the letters of the alphabet continuously for one minute. The start and
stop time is simple, from O to 60 seconds lapsed time for the time measure
of one minute. The count of each complete movement cycle within The min-
ute would be a count of the number of the letters of the alphabet produced.
This would mean., for this author, a rate of 104 cursive letters per minute.
For each individual fhe differences will vary according to his reinforce-
ment history for writina. Where time factors vary in fterms of minutes,
as in most classroom activitics, the teacher may want to record the time
cn the pupi!'s workshcet. |If a drill exercise is being recorded, the
teacher may want *to produce for the children a system whereby the child

records on the top of his worksheet in the lefthand corner the ftime just




prior to starting his work and in the lower righthand corner the stop
time of his performance.

AltThough most timing techniques are simply innovations by teachers,
it is not remote to hope that eventually publishers will give consideration
to timing performances on the actual worksheets before and after guestions
at the end of sections in textbooks and that they will include specific
suggestions in teacher manuals related to pupil texts. The programming of
time units has not been investigated adequately at present. For example,
making letters for 10 minutes at 100/minute may cause a tremendous rate
drop for other than professional writers who have bread and butter for
self and family as a variable consequence. Such issues may, however, be
investigated by using movement cycles as the standard measure in the class-

room.
Conclusions

The points made throughout this chapter all hinged on the description
necesscry to outline a standard measurement for recording pupil perform-
ance continuously in the classrocm. Certainly, a new approach for eval-
uating fteaching is needed and movement cycles as a behavioral ruler sszem
to hold the answer. What has been obviouslv lacking in the discussion is
empirical data To support all descriptive statements. This is an area of
concern and clearly a direction for more data. However, it should be noted
that most measures have degrees of exactitude. For example, consider the
physician viewing a victim of an accident. Visually, palpitation may be
noted in the chest area~-one brief but vital measure. Secondly the phy-
sician may feel and time the pulsation at various locations on the body.
Third, if available, a stethoscope may be used for more detailed measures,
and fourth, if available an EKG may be used for extensive measures.

The system of measures cited above range from the very crude to very
sophisticated. Each hopefully has a function for saving life. Such gross
Tto minute measures are not restricted to saving life. The lathe operator
may use his tape measure for cutting a large blceck of steel, but when the
steel is being milled the same operator uses micrometers and calipers for
his measures.

The teacher has the first crude measure of correct and error in most

subjec” areas. Movement cycles measured in minutes is a second step in
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the classroom measurement system. With more descriptive information, such
as how chronological age limits the rate of writing and saying A-Z, 0-9,
and a few symbols, we may find need for EKG, micrometers, and calipers

where now we use a ruler.
Viewing the Learning Process

Webster's describes a teacher as one who teaches or instructs. Cer-

tainly none of us would disagree with that definition. Yet it fails fTo

embrace another important function of the teacher in his professional roie.

The teacher is responsible for a learning process. It is not enough
t+o teach a class of children; the teacher must see to it that the children
learn. This is not an automatic occurrence. A classroom comprises a com-
plex population. A typical classroom may have about 30 children, and, in
a normal set-up they will probably be, for the most part, in the same age
group. But that is where the homogeneity of the ciass ends. For these 30
children may present at least that many academic and social behavior pat-
terns. Johnny may read at 50 words per minute while Susan reads at a much
slower rate. David does 2-place addition problems seemingly with no ef-
fort while Linda is incapable of completing the same assignment, and ever
when she manages to write the answers fo half the problems in a given
amount of time, many of the answers are incorrect. Tthere is The chiid who
habitually spends a good deal of his time out of his seat, or he doodles
or looks around instead of writing the assignment.

The teacher is responsible for a learning situation for each child in

the class. It is not a matter of Susan learning to read as rapidly as

Johnny. Susan's reading progress must be determined by her ability to read

at a faster rate what she now accomplishes in a slow and faltering fashicn,

and when she has achieved that objective, she must be reinfocrced tc go on
to more complex reading materials.

If the teacher is to help the child achieve a goal that he cannot at-
tain when he first enters the class, the teacher must have specific infor-
mation of the behavioral performance--verba!, gestural, social, and aca-
demic--of the child. He must also know the probability of the occurrence
of each child's behavior in the class. For every behavior tc whicih the

child responds, the teacher, using a behaviora! ruler, can obtain a
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measurement. This measurement will not only provide her with a rate of
occurrence of a behavior. |f the measurement is taken consistently, the
teacher wili also have a probabil ity statement of the occurrence of that

behavior.

A simple behavioral event would be the writing of numbers or letters

(movement cycles) or saying numbers or letters aloud (aisc movement cycles).

It is possible to ascertain the probability of these movement cycles when

conditicns are held constant by The use of a behaviora! ruler. For example,

Billy, a student in the class, working from 9:30 to 10:30 completed |5 math
problems in the fourth grade math book X on page 10. He made 30 numerals
over a period of 10 minutes, a rate of 3 numerals per minute. This "3
numerals per minute' is a statemznt of his work for those 10 minutes. The
student of human behavior, however, needs information about possible events
in relation to their probable occurrence. Movement cycles that occur with-
in a specific period of time can be expressed as a rate of performance.

But what about tomorrow and the next day and day after that? In order to
obtain a statement of the probability of performance, continual measure-

ments each day are necessary.

Before a discussion concerning the application of the behavioral ruler,

it would be worth while perhaps to consider what reauirements it must pos-
sess. First there is the area of possible behaviors. A human behavior may
occur once in 1000 minutes to 1000 times in onc minute. For exampie, let
us use the environmental condition of the infant in a crib with the infant
in an awake state for approximately 15 1/2 hours. |f a movement cycle of
one kick is noted, the rate of kicking can be expressed as .00l per minute.
Any number of other examples can be used. The behavior observed could be
one throw (of a rock, a chair, a piece of chalk), one yell, or one writing
response in 1000 minutes, making the rate of performance .00l.

In the opposite direction from one movement cycle in 1000 minutes is
the behavior of 1000 movement cycles in one minute. A tool th .t can be
used for observing human behavior has to be able to record the whole pano-
rama of behaviors. Just as the lens used in the telescope enablies the
astronomer to view events taking place at remote distances from the earth,

and in the microscope enables the biologist to examine the infinitesimally
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small objects on a laboratory slide, a tocl for viewing behavior demands
the same latitude.

There are movement cycles that occur 1000 times in | minute. Saying
sounds is such a movement cycle. Phoneme production for most adults may
even go beyond 1000 responses per minute. However, at the Experimental
Education Unit of the University of Washington, teachers have found that
in classrooms the measures generally run from 600 to 800 per minute.
Movement cycles occurring at 100 per minute to 300 per minute take place
constantly in our daily lives. Steps in walking and running, words in
oral reading and letters in writing all fall into the high rate category
of our repertoires. The teacher may desire to check movement cycles under
various conditions. Many of them will range between | movement cycle in
1000 minutes and 1000 movement cycies in | minute. 1t is obvious that any
tool employed for recording human behavior must encompass ali the movement
cycles that may occur.

Another requirement of a viewing too! is concerned with the probability
of a behavior. When a movement cycle has been pinpointed, and the frequency
of its occurrence has been timed in units of minutes, a measurement of the
rate of movement cycles can be obtained. |In order to predict the probability
of the rate of performance, information must be forthcoming about the rate
tomorrow, the next day, the next week. To be adeguate for recording per-
formance rates, the tool for measuring performance rates must be able To
show performance rates that are continual and that can spread over long per-
iods of time. The viewing tool must have time units of an ordered sequence
it the student of human behavior is to be affor ‘ad the means of making prob-
abiiity statements.

To be glib, although many tools have been tried, only one has been
chosen, which is just a way of stating that a tool for'viewing measures of
human behavior has been developed. Six-cycle semi-logarithmic chart paper,
Figure 7, developed by Dr. O. R. Lindsley and his students, fulfills the
tool requirements discussed.

As can be noted in Figure 7, the scale of charting movement cycles ex-
tends from .00l to 1000. This meets the requirement of possible human be-

havioral emission and the rime units across the lower edge of the chart
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hold real time for the distnace of the page (standard 8 1/2 x i1) of 140
days or 20 weeks.

Thus, the telescopic and microscopic aspects of human behavior can
be visually depicted. The semi-log paper has, besides meeting ihe cbvious
requirements, other advantages. The most obvious advantages have been
listed by The American Society of Mechanica! Engineers (1960). The six-
cycle semi-logaitithmic chait:

a. Presents a picture that cannot be shown on an arithmetic-scale

chart.

b. Converts absolute data into a relative comparison, without

computing.

c. Shows the relative change from any point t¢ any succeeding point

in a series.

d. Retains the actual units of measurement of the absolute data.

e. Reveals whether or not the data follow a consistent relative-

change program.

Disadvantages are also mentioned in the reference and the reader is
advised to note them. Most of them deal with user function, but training
generally overcomes this stumbiing block. In noting the advantages of the
ratio or semi-logarithmic chart, it is evident that any unit distance (i.e.,
one-half inch vertical measure) represents the same amount of change any
place on the chart. This can be confirmed by simply measuring one-half
inch vertical distance from .0l to .04 and then measuring one-half inch
vertical distance from 5.0 to 20.0. The equal distance shows equal change:
.0l x 4 =.04; 5.0 x 4 = 20.0. Other measures would also illustrate this

partitional relationship.
Summary and Application

With the possession of a behavioral ruler (movement cycles) and a chart
for visually displaying our measures (six-cycle semi-logarithmic paper), we
are prepared to view the learning process. The movements selected for an-
alysis were measured and charted at the Experimental Education Unit of the
University of Washington by members of the teaching staff and interested
students.

Figure 7 illustrates the monitoring of a I9~year-old boy's movement

cycles in writing letters. The boy, recovering from the effects of an

i
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accident in which he had suffered severe head injuries, worked at his
writing exercises approximately 25 minutes a day for |19 weeks. Lyons and
Carchan's Write and See workbook and a chemical pen were used. The work
was presented under the direction of Mr. William Hulten and Mrs. Ann Mingo,
and movement cvcles were recorded on the chart. The environmental condi-
tions were so arranged trat no specified consequence followed any movement
cycle other than the boy's proceeding to the next tracing position.

The data cleariy indicate that the correct movements per day in-
creased (shown on the chart as median movements per week). The errors,
(tracings that produced a yellow mark) decreased as the |9-week period pro-
gressed. '

Figures 8a-8d depict movement cycles related to walking. Some child-
ren, because of handicaps, walk awkwardly and this is often a source of
social embarrassment. To help such a |6-year-old boy, the teacher, Mr.
William Hulten, consulted with Dr. Barbara Milacek of the University of
Washington Physical Education Department, who suggested some movement cy-
cles to improve the boy's walking. These included: placing The heel down
first; placing left arm and right leg forward simultaneously (and the re-
verse); locking weighted leg and placing feet in a on-foot path. Figure
8a shows correct and error movement cycles of locking the leg: phase one,
3 weeks correct and error movements interspersed; phase two, instruction
was given, error dropped, correct movements stabilizes; and phase three,
after instruction, errors mostly at zero.

Figure 8b, placing feet in a one-foot path, shows change only in
phase two during the instructional period; however, instruction did not
maintain the performance of walking in a straight line. Figure 8c, placing
the heel down first, reflected no performance change. Figure 8d shows a
change in correct and error movements when placing opposite hand and foot
forward, and the change was maintained after two day's insTrucTioﬁ. The
boy's walking has improved. However, at least two movement cycles re-
mained unaffected by instruction.

Thus far, movements of "write" and "place" have been shown on the
charts. Figure 9 shows the movement of ''say." The movement cycle was to

say phrases (of any length) without being told to do so by the teacher

aide. The |0-year-old boy has a very iow rate of verbal emission. The
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project ran about 20 minutes a day during the child's time off, which he
had earned. As the chart shows, a zero "say" phase was recorded during the
first six observation days. The zeros are piotted beneath the record floor
line in phase one because T;e zero point is in essence non-existent in a
ratio scale. The change in the environment for the chiid came when Mrs.
Marityn Cohen, the teacher, placed any event, object or activity on a con-
Tingency basis. |f the chiid said what he wanted, the teacher aide was to
permit the event, object, or activity to occur. Phase two shows an excel-
lent change. The boy was asking for things at a median rate of 1.5 move-
ments per minute. Although the teacher was pleased that a technique for
increasing the child's verbal behavior worked, Mrs. Cohen was faced with

a data picture in phase two that was discorcerting. The boy, while accel-
erating his verbal performance, did it at a decreasing rate. The ""change

index" shown by the triangle formed between the center of the phase |ine,

The median of the phase line, and the frend of the phase line shows less
and less acceleration. Possibly another change is needed. An examination
of the learning process charted on six-cycle log paper reveals information
That makes decisions inevitable, by the child, by the teacher, or by both
of them.

As educeiors, we can no lcnger discuss individualized instruction with
references to group norms. We can no longer build environmaents on group
standards when we know how to tailor environments for individuals within ]

the group. And further, as educators, we have a clear choice. That is,

To use the infcrmation provided by a behavioral ruler or to ignore its

existence.
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CHAPTER Vi1 INTRODUCT!ON OF THE BEHAVIOR MODIF{CATION APPROACH TO
SPECIAL EDUCATION: A SHAPING PROCEDURE

Frank M. Hewett

Special education as an emerging discipline over the past century and
a half has been dedicated to "making a difference" in the lives of child-
ren with physical, sensory, intellectual, or behavioral deviations, and
today reasonable optimism exists that all such children can profit from an
educational program. Such determination and optimism have developed amidst
a humanistic tradition which has aimed at respecting and protecting the
exceptional child as an i.uividual and viewing his problems in a broad
physical, social, emotional, and inteliectual context. As a result, dis-
ciplines of pediatrics, sociology, psychology, psychiatry, and neurology
have been called on by the special educator for assistance in diagnosis
and assessment as well as in the formulation of educational goals and the
development of methodology. While the assistance of these disciplines
has been invaluable in many instances, some teachers of exceptional child-
ren have found themselves in the middie of a complex, multi-disciplinary
maze, the choice points of which are labeled in such alien jargon and
which involve such sophistication with extra-educationa] concepts that an
efficient, understandable route to the ultimate goal (e.g., a useful and
practical educational program for the child) is most difficult +o arrive
at.

Recently, an approach to the education of exceptional children, focus-
ing on their observable behavior as it is manifested in the classroom
rather than antecedent psychological, and social causal factors, or measur-

able or inferred physical or neurological deficits, has become of interest
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E to special educators, especially in programs for the mentally retarded

g and the behaviorally disordered (Birnbrauer, J., Bijou, S., Wolf, M. and

E Kidder, J., 1965; Cohen, H., Goldiamond, |., Filipczak, J. and Pooley;

E R., 1968; Haring, N. and tovitt, T., 1967; Hewett, F., 1968; Lent, J.,
1966; Patterson, G., 1965; Quay, H., 1966; Risley, T., 1968; Whelan, R.,
1966). This approach is based on knowledge regarding the science of
learning acquired in the experimental psychological laboratory (Skinner,

f 1953). It is direct in its implications for teaching children and chang-

ing their behavior: |) select a terminal goal (e.g., reducing out-of-seat

behavior, or improving self care or academic skills), 2) prepare a series

3 of tasks invelving reasonable increments which lead up to such a goal,
and 3) through careful selection and presentation of stimuli and conse-
quences, modify the child's behavior and bring it in line with that goal.

The directness of this behavior modification approach is not matchec by

simplicity, for it also involves sophistication in concepts and familiar-
iTy with terms not usually found in the background of the special educa-
tor. In addition, its ftechnological focus shifts emphasis from holistic
concern with the child and preservation of a humanistic tradition. This

shift in emphasis, however, by no means precludes these latter considera-

TRATEATIRACINT LN TSN E TR TR e TR

Tions. What is involved is a shift in point of view. The special educator

may have difficuldiy in adopting such a point of view due to numerois res-

IR wpeFhe At B

ervations the field of education appears to hold regarding a behaviorictic
approach: 1) children are not animals and learning theory has largely
emerged from the animal laboratory, not the human classroom, 2) rasponse
measurement and manipulation of stimuli and consequences in the classroom
dehumanizes the teacher and provides a "technician" rather than 'teaching
artist" role, 3) if direct behavior modification goals dominate an educa-
Tional program, the child's individuality, and opportunities for self

expression and creativity are apt to be neglected, 4) emphasis on a power-

ful Technology in education may be destructive if irresponsibly utilized,
5) rewarding children constitutes "bribery" and bringing about behavior
change through manipulation of environmental events and inducements is
"brainwashing."

Discussion of each of these reservations is subject matter for a

separate paper or papers and will not be attempted here. Suffice to say

4%
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that proponents of the behavior modification approach have their work cut
out for them as they attempt to bolster the efforts of special education

to "make a difference" in the teaching of children with learning and be-

havior problems, particularly in the public school.

Public school awareness and acceptance of research-based knowledge
and theory in learning and behavior has been both puzzling and disappoint-
ing over the years. However, dissemination of such knowledge and theory
in remote journals, use of purist experimental and theoretical ferminology,
and "holier than thou'" attitudes on the part of "ivory tower inquirers” in
relation to problems of public schecol application and service have not
aided the si*uation. Just how difficult it is to bridge this gap in know-
ledge and theory is illustrated by this writer's observation that funda-
mental statements regarding individual differences which usually appear in
the opening pages of most basic psychology texts have not been utiiized
to make the difference they could in school programs for all children. A
related prablem centers around education's preoccupation with "idsas" and
“lofty goa:s" rather than efficient technology. Charters (1945, 1948) in
the 1940's described the "idea men" and the "engineers" in education and
commented on the fact that the former assume that if ideas and goals are
formulated someone else will put them into practice and that if they give
the field a new idea, a sufficient contribution has been made. The latter
display a systematic and "patient thoroughness' and objectivity regard-

ing the evaluation of such goals and a concern with their attainment.

Skinner (1968) is a modern day critic of the lack of balanced emphasis on
ideas and goals and effective means of achieving them in education.
Perhans one line of attack with regard to gaining awareness and
acceptance of the behavior modification point of view and exploitation of
the powertul methodology it offers is fto approach the field of special
education and the teachers in it in the same manner one might approach a
child whose behavior we sought to modify. The terminal goal might be
acceptance, understanding, and use of behavior modification in the educa-
tion of children with learning problems. Determination of a series of
steps to take in order to achieve this goal would involve starting ciose
to where the field and the teachers are now and gradual ly moving them
toward more sophisticated understanding and use of the approach. Finally,

manipulation of consequences fto accomplish this goal may not be as
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complicated as it might seem. Introduction of an approach for increasing
the probability of successfully making a difference in the education of
children with learning problems into a field frustrated with its failures
and confused regarding improving its effectiveness will undoubtediy pro-
vide a powerful positive reinforcement.

The incorporation of a behavior modification orientation in special
education is desirable for several reasons. First, it assigns the teacher
the role of "learning specialist," far closer to the role teachers are
prepared for and are expected to fulfill from that of "junior psychia~-
trist" or "pseudoneurologist." Second, it resists preoccupation with

asking questions regarding why the child has a learning problem and di-

rects the teacher to get down to the business of providing an answer to,
"How can | increase the child's ability to adapt successfully?" Third, .
it eliminates reliance on ominous medical, psychiatric, and neurological 1
labels which simply have no translatability into educational practice and '
which imply the learning problem is primarily the child's not the teach-
er's responsibility. Thus, a behavior modification point of view holds
promise for promoting an increased learning emphasis in the classroom.

Where to start in introducing it to the teacher and the field of special

education?

An obvious starting point is the introduction of the basic terms

(e.g., stimulus, response, contingency, and reinforcement) and processes
(e.g., successive approximation, shaping, response measurement, schedul-
ing of reinforcement, and extinction) and have these related to teaching
and learning in the classroom. When this occurs early in the university
or college teacher preparation period, it may be extremely useful, but
when it occurs at the close of the teacher preparation period or years
after a ygiven teacher has begin fteaching in the public school, its use-
fulness is debatable. Teaching styles and biases form fairly rapidly and
acceptance of new approaches may meet with considerable resistance. It
may be that certain critical aspects of the behavior modification ap-
proach can be translated and emphasized so that they are understandable
and acceptable to. individuals already teaching in thz field of special

education, although more direct introduction of the approach into the
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early teacher preparation period certainly needs to be investigated.
What is discussed in this paper is primarily a means of shaping the be-
havior of those already functioning in the field.

A major consideration in this shaping procedure appears to this
writer to be an emphasis on goals toward which behavior modification
might take place, rather than preoccupation with technology or method-
ology for accomplishing such goals. The guidelines offered by the be-
havior modifier (Ullman and Krasner, 1965) emphasize the importance of |)
identifying maladaptive behavior, 2) identifying environmental events
which are supporting such behavior., and 3) modifying the environment so
that more adaptive behavior is learned. "Identitying maladaptive behav-
ior" is a big order for the average teacher. What are those behaviors
which truly interfere with successful learning with all children? When
this writer has asked this of large groups of special education teachers,
he has obtained a lengthy |ist dominated by non-conforming, uncooperative
behaviors and including a full description of problems seen in the class-
room from distractability to academic deficits. All of these keep child-
ren from learning and teachers from teaching. Selection of certain tar-
get behaviors from such a Iist for modification should be relatively
simple, but in this writer's experience priority rankings are difficult

to establish and nebulous goals such as "improving citizenship" or "build-
P

ing reading comprehension" may be set more readily than specific behavioral

goals such as "paying attention" and "foliowing directions."
In an effort to provide teachers wi'th a benavioral framework within

which to view children which includes a statement of categories of behav-

iors which are essential to learning success, a developmental sequence of

educational goals has been formulated as the first step in a shaping pro-

cedure to orient teachers to the behavior modification point of view.

This sequence has evolved over an eight-year period of studying and teach-
ing exceptional children, particularly the severely emotional ly disturbed
at the Neuropsychiatric Institute School in the Neuropsychiatric Institute
of the University of California, Los Angeles. It is the result of contri-
butions of both psychiatric and educational staff members and was primar-
ily devised by this writer in collaboration with teachers in the Neuro-

psychiatric Institute School itself (Hewett, 1964, 1967, 1968). The

B R

1

.~ > .
PRI

U T R P T T

P T




I P BT vy
e B ————— A ———

A

« “ ,
el Lo i e iy e i oo
[ T T e eereen o

157

sequence states that in ascending order of importance, children must ac-
quire behaviors in areas of 1) attention, 2) response, 3) order, 4) ex-
ploration (thorough and accurate multi-sensory experiences with the envir-
onment), 5) social (behaviors which gain approval and avoid disapproval),

and 6) mastery {cognitive and academic skiiis). Each of these areas or

behavioral categories is fairly broad and includes many specific behaviors.

For example, paying attention involves visual, auditory, or tactual orien-
tation to the task and consideration of acuity, perception, and retention.
The major contribution of the developmental sequence appears in organ-
izing a behavioral framework within which the teacher may select target
behaviors in a systematic and efficient manner. |t is not viewed as an
ambitious theoretical statement, although in its formulation, the posi-
tions of individuals such as Freud, Erikson, and Piaget wei'e considered.
While Bijou (1968) and Zigler (1954) have spoken out against pursuing the
understanding of human development within the realm of hypothetical con-
structs and "grand designs," during the initial stage of moving educators
toward a more empirical base, provision of some type of statement of
goals, tentative as it may have to be, appears to this writer a crucial
consideration. Rather than a compromise for the sake of expediency which
can only delay application of scientific knowledge, this may be an essen-

tial first step in bridging the communication gap which exists between

+ the "idea men" and "engineers'" in education.

A second major concern in this shaping process may be expanding of
the educator's appreciation of the importance of respondant as well as
operant benhavior in learning. Behavior modification as it is emeirging in
special education is primarily concerned with operant behavior. This type
of behavior is observable, voluntary on the part of the individual, and
subject fto control by the consequences which follow it. Operant behavior
makes up the bulk of the behaviors seen in the classrocm. Respondant
behavior is largely unobservable, involuntary, and conditioned according
to Pavlovian principles. Respondant behaviors include the "feelings"
elicited by certain stimuli in the environment.

Eight-year-old Henry, who is a total non-reader and who has been
subjected to two previous years of frustration, devaluation, and unsuc-
cessful attempts to teach him to read, is likely to have been conditioned

in the respondant sense to become anxious, fearful, and possibly negative
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when asked to read. |f on the first day of a new class, he is handed a
third grade book and asked to read in front of a group by the teacher for
purposes of assessing his reading level, we may expect him to become up-
set. |f he breaks down and cries, struggles in vain with a word here and
there while beads of perspiration form on his brow and his hands tremble,
or angrily throws down the book and runs from the room, the effects of his
previous conditioning will be highly visible. Skinner (1968) encourages
concern with the operant behaviors which such a child exhibits (e.g.,
struggling with the words, throwing the book down, and running away)
rather than attempting to explain such bhehaviors on the basis of respon-
dant conditicning. This will, in effect, focus the teacher on the as-
pects of Henry's behavior which can be seen and about which something can
be done in the classroom and make apparent that by manipulation of stimu-
lus events (e.g., recognizing Henry's reading problem and providing him
with a pre-academic training program) and consequence events (e.g., guar-
anteeing Henry his full share of positive reinforcement for success at
whatever level of beginning reading instruction he can handle) his behav-
ior in the classroom can be altfered.

However, the notion that certain conditioned stimuli such as teach-
ers, books, assignments, and grades do elicit respondant behavior in
children with learning problems may be particularly helpful to emphasize
as the behavior modification approach is introduced into special educa-
tion. The technique of desensitization explored by Wolpe (1965) and
Eysenck (1960) and earlier by Jones (1924) involves the establishment of
behavior which is fotally incompatible with respondant behaviors such as
fear and anxiety. |If, following exposure to the level of the conditioned
stimuli, the individual can tolerate with a minimum of discomfort (e.g.,
perhaps coming into the classroom in Henry's case) a response which is
incompatible with the discomfort experienced in relation to the condi-
tioned stimuli is engaged in (e.g., Henry's participation in an appealing
arts and crafts project while other children are reading), a beginning
step in the deconditioning process is underway.

This writer has worked for three years with the staff of the Santa
Monica Unified School District in California in the development of an

engineered class design to both decondition educationally handicapped
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children to stimu!i associated with school and previous failure and con-
ditioned essential learning behaviors as described by the deveiopmental
sequence-of educationai goals (Hewett, Taylor and Artuso, 1967). Through-
out the day consequences in the form of check marks (exchangeable ini-
tially for tangible rewards, .ater for privilege time, and finally for a
report card) are given every fifteen minutes. As a given child exhibits
distress or frustration with a particular assignment, the teacher follows
a systematic series of interventions which involve changing the assigned
task until the child exhibits more appropriate behavior. |If he can suc-
cessfully be channeled into an alternate activity, he receives his full
comp lement of check marks with no penalty for his failure fo complete the
initial task assigned. Such a procedure runs the risk of reinforcing
maladaptive behavior in terms of operant conditioning since the conse-
quences for balking at the original assignment may result in rewarding
consequences. But viewed in the context of the respondant model, the
change in the stimulus situation is directed toward mainfaining a response
on the child's part which is incompatible with the previously established
respondant of fear and anxiety associated with school.

A lengthy discussion of just where the respondant behavior |eaves

off and the operant behavior begins in such a situation is seen by this

writer as academic. The field of special education, particularly with the
emotionally disturbed, has been dominated by psychodynamic psychology for
several decades. Whether behaviorists like it or not, how the child "feels"
about himself, others, and learning is not likely fto suddenly disappear

from the list of major concerns of the special educator. The behavior mod-
ification approach recognizes that such feelings do indeed exist and can
lawfully explain their development by means of the respondant or classical
conditioning model. Such a lawful explanation, therefore, can be utilized
to bridge still another gap and facilitate the shaping procedure discussed

in this paper. In addition, the desensitization process may be extremely

useful in setting the stage for more effective operant conditioning and
learning. In this writer's experience, few children ever become preoc-
cupied with "beating the system" in the engineered classroom because it
"pavs off" when you don't do an assignment. When they do, use of negative

consequernces such as a time-out period during which no check marks are
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given may have to be used, but this has been done very seldom. The real
value of the intervention procedures used seem to center around the mes-
sage of the teacher and the school to the child, "We will not let you
fail.' This message appears to far overshadow the message, "Not working
pays off." The differential effect of these two messages probably has
something to do with the difference between children on the one hand and
rats and pigeons on the other.

A third and final consideration in the shaping procedure for intro-
ducing the behavior modification approach into special education is con-
cerned with Translation of the basic principles of the approach into
specific classroom programs and practices rather than reliance on trial
and error application of The principles following a broad indoctrination
of the teacher. Such specificity has its counter part in teaching ma-
chine programs and programmed instructional units devised according to
learning theory principles and presented Tto the teachers in "package"
form for classroom use.

The engineered classroom design developed in the Santa Monica schools
for educational ly handicapped children is an example of a "package' ap-
proach. Teachers who teach in engineered classrooms are trained to assess
the children according to the developmental sequence discussed earlier and
to use a simple but largely familiar task-reward-structure methodological
frameword in the application of behavior modification principles. No at-
tempt is made to make such teachers '"opezrant conditicners" or "experimental

1

psychologists.” Rather, efforts are directed toward heiping them make a

difference with the children in their classrooms through step by step

procedures including classroom floorplan, curriculum, schedule, management
techniques, and a check mark system in lieu of traditional grading prac-
tices. |t has been observed that perhaps such an approach actuaily does
as much if not more for the teacher than the child. While the child is
exposed to a highly predictable and individualized learning environment

in which fterminal goals are worked towards in successive approximations
and consequences clearly linked to task accomplishment, the feacher is
aided with a plan designed to take full advantage of her resources and ex-
pertise and to minimize problems of task selection and control. Such a
nian not only clearly organizes the teacher's effort but greatly increases
the probabiiity that these efforts will be successful and personal ly re-

warding.
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No such tailoring of teacher ‘o design appears to accomplish the
much feared dehumanization some educators worry about. The design is
primarily useful in "launching" both teacher and child into successful
teaching and learning. This writer has never seen a behavior modification
program in education that uitimateiy did not have a great deai fo do with
the individual personality of the teacher rather than oniy the adminis-
tration of certain principles and procedures. Eventually the "package"
is utilized by the teacher in a unique and individualized manner and in
one sense the ultimate contribution of behavior modification to education
may be to help special educators be themselves more efficiently and effec-
Tively.

This paper has briefly attempted a discussion of the introduction of
+he behavior modification approach to special education. The humanistic,
multi-disciplinary heritage of the field makes direct implementation of
an empirical approach difficult to acccmplish overnight, and greater em-
phasis on the delineation of goals, on unobservables or feelings in child-
ren with learning problems as being largely conditioned, and specific
development of classroom designs to introduce both the teacher and the
child to the principles in action have been suggested as shaping proce-
dures which may increase the probability that the behavior modification

approach will achieve a position of usefuiness in special education.
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CHAPTER VLI EFFECTIVE TEACHING OF CHILDREN WITH BEHAVICR DISORDERS
R. J. Whelan

I+ may be as~erted that teaching involves only the conveying of infor-
mation which others are expected to learn and practice in subsequent situa-
t+ions. if teaching could be reduced fo such a simple process, it would be
relatively simpie to evaluate the effectiveness or efficiency of the proce-
dure. Information could be conveyed verbally and motorically to an indivi-
dual who is deficient in a particular skill. The acquisition or learning
of the information could be ascertained if the individual recites the mater-
ial with a reasonable degree of accuracy. Evaluation of the process may be
imp iemented by direct observation of the individual in situatinns where the
newly acquired skill should be used. I|f the individual displays tne skilil
at the appropriate time, place, and circumstance, the teaching process may
be judged successful. However, if the individual remains deficient in
utilizing the skill, the teaching process should be judged unsuccessful.

Unfortunately, the acquisition of knowledge and skill is offen depen-
dent upon the processes described. There is the exception, though, in that
+he evaluation aspect of the process is either haphazardly instituted, or
not attempted. Teaching does subsume the processes described, but iT also
includes more. Teaching must be concerned with tne information conveyer
(teacher), the information recipient (learner), and the environment in
which interaction or transaction occurs. As such, interaction among the
teacher, learner, and the environment is a continuous process even Though

it may not be recognized or preplanned.

Prepared with Patricia A. Gallagher
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The major focus of subsequent sections is the delineation of pro-
cedures which can be used to systeinatically manage the interaction and
transaction that occur among teachers, children, and the environment, the
three main components of the learning process. More specifically, the
purposes and foci are as follows:

I. Present information which will convey the importance of under-

standing the principles and ftechniques used in observing behavior.

2. Describe procedures for systematic application of behavior prin-
ciples to behaviors which need to be changed.

3. Discuss methods which can be used to evaluate the effects of
implementing behavior principles and procedures to change
behavior.

4. Describe methodological aspects which teachers may implement in
enhancing learning by managing teaching, child, environment

interaction.

The Educational Challenge

School and its representatives, teachers, are often the first commun-
ity agents to establish contact with children. When children leave home
and spend a significant portion of the day in school, they are expected to
accomplish three objectives which are as fol lows:

' . Leave the protective milieu of the home and venture into rela-
tively unknown, uncertain areas of expectations for behavioral
performances.

2. Establish appropriate interpersonal relationships with peers,
and adults in various authority figure roles.

3. Acquire and accumulate skills and knowledge which will culminate
in behaviors that are necessary for becoming a contributing mem-
ber of society.

Cnildren are expected to change from various stages of dependent,
unsocialized, self-centered behavior to points upon the behavior continuum
which represent degrees of independent, socialized, and group-centered
behavior (Whelan, 1966b). Meeting these objectives requires investment and
commitment from cﬁildren and teachers. The business of children is school

in which learning and growth must progressively occur. The business of
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teachers is to prepare the classroom environment in such a manner that when
children interact with it, learning and growth represent the culminating
resulfs.

It must be recognized that teaching is a continuous chal lenge which
involves development, change, and evaluation. As such, a finalization of
the teaching process is never reached. The educational challenge is con-
cerned with continuous teaching improvement, and searching for procedures
which will enhance teaching effectiveness. While the central theme of this
chapter is relevant to more effective teaching of children with behavior
disorders, it is hoped that most aspects will also apply to all children.

Instructional technology (Skinner, 1968} has and will continue fo be

co-existent with classroom interactions and transactions. Part of the
educational challenge is concerned with more systematic application of
known and existent technology in classrooms for children with behavior
disorders. That is, how can teachers learn and apply existing knowiedge
in a manner which will promote effective teaching as measured by teacher
and child continuous progresc? While there is a sericus lag between iden-
tified effective teaching procedures and their application in classrooms,
a more serious prcbliem is also apparent. A myriad of procedures can be
described which will enhance learning, but such procedures are selected
and applied by individuals. Awareness of procedures does not guarantee
subsequent application, nor does it automatically assume that procedures
will be applied correctly and systematically. Application of effective
teaching procedures is a function of individuals who have the capability
for error as well as accuracy.

Effective teaching involves understanding of several central concepfs,
the various behavior change procedures, and finally, correct application
of concepts and procedures in classroom environments. When application
occurs, concurrent evaluation is possible. Application and evaluation
will result in further improvement of teaching, and should function to
reduce the gap between discovery and implementation. That is, informa-
tion pertaining to more effective teaching methodology could emanate from
the same situation where it will be subsequently applied. Discovery of
new prccedures can and should take nlace in classrooms where child,
teacher, environment interaction naturally occurs on a minute, hour, daily,

and weekly basis.
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The educational chal lenge can be clearly delineated. In view of the
complexity of educational objectives, expectations for child performance
in schoot related tasks, and selecting effective teaching procedures, it
is not difficult to discern possible debilitating child, teacher, envir-
onment interactions which can affect children with behavior disorders.
Educators raust plan the environment to promote positive results firom such

intferactioas.
Defining Children with Behavior Discrders

It is imporwant to be cognizant that definitions may serve as guide-
lines or stimuli which are thought to be functionally related to subse-
quent bebaviors. Given an exact definition, it is reasonable fo assume
that this will prescribe certain procedures when infteraction occurs with
the object or person defined. Unfortunately, definitions are usually not
that precise, nor have they promoted exact or effective behavior change
procedural prescriptions.

In the continuing divergent discussiors regarding treatment effi-
cacy, the point is humorously conveyed by Eysenck (1961) who cites Raimy's
definition of psychotierapy as "an unidentified technique applied to un-
specified probiems with unpredictabie outcomes. For this technique we
recommend rigorous training." While adherents of psychotherapy interven-
tion in children with behavior disorders usually define patients more
exactiy, the quotation does emphasize the problems which can be encountered
when 2xcessive reliance is placed on definitions. In essence, definitions
should serve to guide and assist individuals who are assigned to promote
behavior change and more successful adjustment of children with behavior
disorders.

Educational ly relevant definitions of children with behavior disor-
ders or emotional disturbance are provided by several sources (Bower, 1960;
Haring and Phillips, 1962; Pate, 1963). Such definitions do have rele-
vance, but do not stand independently in terms of automatically conveying
behavior change procedures. That is, the definitions provide convenience
in circumscribing an issue, but do not add specific knowledge relevant to
methodology to resolve the issue. Further investigation beyond the defin-

ition is required to ascertain the various behavior change methods which
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can be used in interaction with subjects so defined. The definition does

IR SRR

not prescribe the specific behavior change procedure. In fact, it is pos-

sible to obtain convergence about a definition, and then discover diver-

gent descriptions of proposed effective methodology. The co—-existence of

dif ferent methods to solve similar problems should be recognized.

o Problems with definitions. Definitions are not positive or negative

in isolation from other variables. They are selected by individuals who
may use them inappropriately or appropriately. An inappropriate use is ;
exemp | ified by the unrecognized effects of the reification process. Reifi-
cation is a three step process which is as fol lows:

|. A label or name is given to a single behavior or a list of

behaviors.
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2. The label may then be considered to represent the behavior or |
behaviors.
3. Eventually, the label is used to explain the occurrence of the
behavior or behaviors.
A specific example will clarify the circularity of the reification process.
Children are referred for diagnostic evaluations, and behavior change plan-
ning, to the Children's Rehabilitation Unit, University of Kansas Medical
Center. One child may exhibit all of the classical behaviors associated
with the label “autistic!" (Kanner, 1943; Rimland, 1964), After diagnostic
data are accumulated, a diagnnsis of autism may be confirmed. Step one
of the reification process has veen completed. At this reference point,

t+he use of the label or definition does not have deleterious effects. How-

o e A,

ever, step two and three can exist unless awareness of possible misuse of

Lo -

the label is ensured. The diagnosed child may be placed in a preschool

intervention program which is designed to foster more adaptive behavior in
the school and home. Since the school program is experimental as well as

service and training oriented, various professional visitors request to

observe the program. Reification occurs and the cycle is completed when

the visitor is told that the behavior being observed is caused because the

il i o pansri i g

child is "autistic”. The label has been used to explain the behavior;

step two and three have been completed.

Labels or definitions should be used as brief communication devices.

A single word may be used to describe the presence of a syndrome or |ist
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of behaviors. However, agreement should exist among those individuals who
select to use a label as to what specific behaviors are included within the
rubric of the label. If a visitor uses the label "autistic," it behooves
others to ask what behaviors must be exhibited before the label is assigned.
Essential disagreement may become apparent, and must be resolved before
there is functional commonality in the use of a label. Labels are used
appropriately to describe behavior, and used inappropriately to explain
hehavior.

Functional definitions. in the previous section it was noted that

definitions should suggest or prescribe remediation and corrective behavior
change procedures. Exact specificity for each problem encountered in each
child is probably not possible at this time. |f it were, parents, aides,
teachers and others would only have Yo refer to an electronic type of
"trouble-shooting manual" to find the specific "trouble'" and then imple-
ment the "repair." All of this implies that the nature or current status
of the individual child is not considered, and that the behavior change
process is automatic. While this may be a comfortable state for indivi-
duals who seek simplicity in decisions regarding procedures for changing
behavior, it is deceptively simple. |t is possible to apply known behavior
principles to a problem, but the principies merely serve as guidelines for
determining specific behavior change techniques that are functional ly re-
lated tco the problem and the child who exhibits it. Behavior principles
form the guidelines for behavior change procedures, but the exact tech-
niques are applied on the basis of individual child needs. It is impor-
tant within this context to realize that behavior principles are few in
number, are easily understood and verbalized, but then application to
children can be quite complex, especial ly in requirements for careful,
systematic planning of child, teacheir, environmental interactions. Subse-
quent sections will discuss these aspects in more detail.

Present knowledge does allow some specificity in connecting defini-
tions to intervention procedures. Children with behavior disorders
(social and academic) are often viewed as being emotionallv disturbed.

The term "emotional" has a plethora of meanings, but perhiaps the most
functional one is evaluations placed upon experiences (Phillips, Wiener,

and Haring, 1960). Intraindividuat and interindividual responses which
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are labeled "

emotional' are probably responses to present situations, or
situations which are similar to painful or pleasurable past encounters.

A child who, completing a reading assignment successfully, receives recog-~
nition from parents and teacher will probably display emotions which are
described as positive. |f the child fails in reading and ls punished or
harshly reprimanded, behaviors of a negative nature may occur. The child
may avoid future efforts or may attempt to escape from a reading lesson by
getting out of his seat and verbalizing a physical complaint.

It is proposed that the terms "emotional" and "disturbance" provide a
functional method of connecting, in a general manner, a definition with
subsequent programs of behavior change. The E in "emotional" represents
behavior excesses; D in "disturbance" represents behavior deficits. Child-
ren with behavior disorders are characterized by excesses and deficits.
They display some behaviors which parents, teachers, and peers would |ike
to reduce or delete, excesses. They do not display some behaviors, or do
not have them in their repertoire at a level commensurate with expected
behavioral performance, deficits.

The effective teacher of children with behavior disorders is profi-
cient in identifying and selecting behavior excesses and deficits that
interfere with children's progress in school. FExcesses and deficits are
circumscribed as exactly and discretely as possible. A brief case de-
scription will convey the importance of this aspect. A child in a spe-

cial class was described as introverted and withdrawn. This may be con- 3

cidered a deficit in social behavior or social interaction. It was de-
cided fo obtain more exact information pertaining to the degree of with-
drawn behavior. Through direct observation of the child, it was deter-
mined that over a period of 120 hours of observation (24 school days)

only seven child initiated social contacts occurred (Gal lagher, 1968).

The degree of withdrawn behavior was systematical Iy defined, observed,
and recorded. The behavior deficit was precisely delineated, and the
teacher possessed a very discrete and observable behavior which could be
changed by effective application of behavior principles. It would have
been extremely difficult for the teacher to change withdrawn behavior
without the exactitude with which the words "introverted" and "with-

drawn" were translated into quite observable behavior deficits. Knowing
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this information, the teacher instituted a behavior change program de-
signed to increase the frequency of appropriate social contacts, The
behavior change program was in effect for 22 days. During the last ||

days of the program the numbar of appropriate social contacts ranged from

5 to 10 a day. An after behavior change program check revealed that the
child was maintaining 6 to 10 social contacts a day (Gallagher, 1968). i

The withdrawn child, with the assistance of a behavior change pro-
gram, developed social behaviors to a level that was acceptable. Social
contact was no longer a deticit behavior. The behaviors were acquired
during the behavior change program. During this behavior acquisition seg-
ment, natural environmental events which normally maintain an adequate
frequency of social contacts were paired with the synthetic enviironmental
events implemented as a part of the behavior change program. When the
program was discontinued, natural environmental events were sufficient to
maintain an adequate level of social contacts. The sequence of planning
for this child included a functional definition and delineation of a be-
havior deficit, designing a behavioral change program to reduce the defi-
cit, and determining if the behavior would be maintained after the pro-
gram was terminated.

The brief description of a single case can serve to indicate the
method by which a behavior definition, if described specifically, can
be closely linked with the objectives and procedures implemented to
change the defined behavior. Definitions and labels can be an important
initial portion of the teacher, child, environmenta! interaction. How-
ever, they must be functionally related to subsequent planning of the

interaction process.
Children with Excesses and Deficits

Before implementing or initiating behavior change programs for child-
ren with behavior disorders, it is necessary to determine the frequency
and degree of observable behavior excesses and deficits. Conducting a
survey of children and teachers is a procedure which may be used to obtain
data perfaining to behavior disorders. Such a survey may include one
child, or several hundred children. Teacher descriptions of children's

excesses and deficits may be obtained in the same manner,
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A total of 783 children, grades | through 12, were asked to list and
describe specifically aspects of school which were of concern to them
(Overshiner, 1968). From this group, 2,589 responses were recorded for
analysis. The details of this study will be reported in subsequent publi-
cations; therefore, the results will only be summarized. Most of the
children's responses, 56%, were concerned with school procedures. In-
ciuded in these comments were items related to unfair or too many irrele-
vant rules, crowded conditions, and poor cafeteria food. Twenty per cent
of the comments specified subject matter comments such as '"too much work,"
and "the work is too hard or not explained by the teacher." The rest of
the comments were related to complaints about unfair teachers, aggressive
peers, peer group ostracism of other students, and self directed state-
ments concerning inability to complete work on time. Each child included
in the survey wrote very specific comments about excesses and deficits in
the school program which are relevant fo comprehensive planning for beha-
vior change.

Teacher perceptions of child related problems also contribute valuable
intormation that can be used in planning for more effective child, teacher,
environment interaction. A partial |ist of teacher concerns for children's
behavior excesses and deficits is reported in another source (Whelan,
1966b) .

As one aspect of a mental health workshop (Whelan, Gallagher, Grose-
nick, and Kroth, 1968), 185 elementary teachers were asked to list speci-
fic child problems which interfered with productive school adjusTmen%. As
expected, boys represented 80% of the cases |isted by teachers; girls ac-
counted for 20% of the cases. Behaviors |isted, based on teacher percep-
tions, which needed to be changed were assigned fo academic and social
categories. Of the total child behaviors which required alteration, 63%
were sociel and 37% were academic. Examples given for social behaviors
were talking out without permission, out of seat, touching, hitting, push-
ing, tripping, squirming, sucking thumb, low frequency of social inter-
~ction, and getting out of cafeteria line. Academic behaviors included
incomp lete work, late completion of work, poor accuracy, slow performance,

sloppy writing, and not following directions.

e ————— —————n
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Additional analysis of listed behaviors indicated that the teachers
believed 57% should be decreased in occurrence or frequency. Of the 57%,
social behaviors contributed 94%, while academic concerns represented only
6%. Teachers believed that 43% of the listed behaviors should be increased
in occurrence oi frequency, From the behaviors that required increasing,
77% were academic ar ' 23% were social.

Teacher emphasis upon social behavior and reducing bzhaviors, in com-
parison to concerns pertaining to academic behaviors, and increasing be-
haviors, may be interpreted to mean that teachers are punitive, and only
interested in arranging the ciassroom environment in such a way that child-
ren become only passive recipients of information. However, an alternative
interpretation is probably more feasible and accurate. Teachers at the
workshop were concerned with decreasing those behaviors which interfered
with {he primary assignment for children and teachers, learning. That is,
listed social behaviors that needed to be decreased were of tnc type which
interfered with the acquisition of competencies, skills, concepts, and
knowledge. Teachers are responsible for arranging the classroom to pro-
vide maximum probabilities that learning will occur and be used in subse-
quent situations. Inacequate pregram organization, or child avoidance of
interacting with potential learning transaction must be corrected and
adenuate child, teacher, environment interactiors instituted.

Children and “teachers can be specific in describing behavior excess-
es and deficits. However, the description is only the beginning of the
behavior change process. The impiication of exact behavior descripiions

is that educators do not have t¢ converse, or describe child tehaviors,
in vague or rather generai terms. |t is possible to circumscrive rather
precicely and accurately those behaviors which interfere with the learning
process.

The analysis of children and teacher perceptions of envi.onmentz! and
human interactions which interfere with learning may be summarized by
listing two questions:

|, Are children with excesses and deficits behaving or reacting in

a negative manner in order to avoid and escape from inappropriatfe
school program planning and the presentation of unrsalistic

le .rning tasks or expectations for performance?

o
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2. Have children with excesses and deficits learned to manipulate

the learning environment in ways which fead to circumvention

of some pain and delay of gratification inherent in learning or

acquiring new skills?
If behavior (academic and social) expectations for children are not realis-
tic in that the probability of successful completion is quite low, it is
reasonable To assume that children will attempt to avoid or escape from
such encounters. It is important, therefore, for the teachers to realize
that learning objectives or competfencies to be acquired by chifdren must be
arranged so that child, environment interactions will culminate in success-

ful task completion and acquisition of skills, Children should be ex-

pected to complete those tasks which they are capable of accomplishing,
and not those which will only lead to failure, defeat, or loss of self
worth.

The imnortant balance which teachers must achieve is between questions
one and two. First, realisvic expectations for achievement must be ana-
lyzed and implemented. |f the child attempts to avoid interaction with
expectations for performance, it may be due to aspects more directly ap-
plicable tfo question two. Learning may not be totally pleacurable, par-
ticularly wher a new skill must be acquired. Exhibiting a newly acaquired
skill, however, may provide many pleasurable benefits. Teachers must be
able to discriminate between behavior excesses and deficits which are

elicited by (1) inadequate or unrealistic performance expectations, and

(2) reluctance to engage in acquisition behaviors because it requires
energy investment, uncertainty as to final results, and some time delay
tetweazn requirements for task mastery and the benefits which resu!lt from
vask mastery. This discrimination can enable teachers tc plan tasks more
apprepriately, and to recognize the difference betwcen normal acquisition
reluctance to engage in tasks, and ;ross avoidance behaviors which are

evoked by unrealistic performance expectations.
Types of Children with Behavior Excesses and Deficits

Three types of children are usually eiicountered in relation to as-
certaining behavior excesses and deficits. These children pre<ent prob-

lems which are cdirectly related to the two questions previously discussed.
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The first type of child is one who can succeed in task completion,
but will not invest energy in completing or interacting with the task.
Expectations for performance are realistic, but the avolidance behaviors
associated with acquiring new skills have been successful in circumvent-
ing prior child, teacher transactions. The teacher, in this case, must
search for environmental conditions which wi!l opsrate as an Incentive or
motivation for task completion. For exampie, a ten year-old boy was
given a standardized achievement test and scored at the third grade level.
The teacher believed that this did not represent the child's capabilities.
An alteirnate form of the test was given and the child was told that he
could earn a penny for each correct answer. The score achieved was at
the fifth grade level, an increase of two grades. |t is not suggested
that money be used in achievement testing situations. The example pro-
vided is only for purposes of illustrating the importance of arranging
environmental conditions to maximize the probability of adequate task
interaction and performance. Similar results, which will be presented
in subsequent sections, can be obtained in the hourly or daily planning
of programs for childiren with behavior disorders.

The second type is represented by those children who fail to com-
plete tasks at an accuracy level which is adequate. However, they ap-
pear to be highly motivated in that observation of their performance
does not reveai atitempts to aQoid tasks by rushing through the assign-
ment and responding haphazardly. Observations further revea! that such
children are expending energy and effort, but are unable to reach cri-
terion for success. Adding synthetic or extrinsic incentive aspect,
e.g., money, does not alter the overall performance score. These child-
ren appear to be making a reasonabie effort, are intrinsically motivated
to complete tasks accurately, but do not achieve. It is obvious that
the program or task expectations must be altered. |f a child does not
have the prior skills or competencies necessary to complete a task,
failure is inevitable. Asking a child to complete a long division prob-
lem when he does not understand concepts related to division or does
not have competency in subtractior is an error in task programming or
planning. The analogy is gross, but it exemplifies the necessity of

arduous and exact planning of learning tasks.
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The third type of child encountered has experianced many failures
due to errors in expectations for task performances, and consequently
+he absence of benefits which are associated with successful school per-

formance. Hence, this child often refuses to interact with a presented

task, or when he does, completes it hurriedly and erroneously. In the
“; classroom, the teacher may observe extreme forms of avoidance behaviors
3 which range from low environmental inferaction frequency, to high fre-
quency of assaultive behaviors designed to escape from school related
expectations for appropriate academic and social behaviors. For a
child of this type, curriculum or task revisions and the addition of
synthetic incentive conditions may have to be implemented to ensure
task, chiid interaction. Only with many successes associated with this
arrangement will the child be able to progress foward larger task pre-
sentations, and the phasing out of synthetic conditions. Natural bene-
fits of successful learning are paired with the synthetic conditions
until it is possible to phase out and eliminate the synthetfic aspects
of the total program.

Effective teaching is concerned with the three types of children,
how to assist them in deleting behavior excesses and deficits, and pro-
cedures for preventing their occurrence. Other sections in this chap-

ter discuss and describe these procedures.
Analysis of Behavior Excesses and Deficits

Excesses and deficits in children's behavior can be observed and
described. Once this aspect is completed, an analysis of child, teacher,
environment interaction must be instituted to determine the variables or
environmental events which are maintaining behavior excesses and deficits.
i |dentifying behavior excess or deficit provides a description. g
' may be noted that a child is out of seat during an arithmetic lesson 70%
of the time, or 7 times in a 30-minute period. At this juncture a func-
tional analysis (Skinner, 1953) of behavior is necessary. What are the
environmental events or variables that occur immediately before and after
+he identified behavior? These events function fo defernine the occurrence
of the behavior at a specific time, place, and set of conditions. Teach-

ers are instructed to be cognizant of the ccnnective relationship between
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behavior and environmental events (Skinner, 1963). The very impertant con-
cept of structure and its components is based upon the clarification of

+he relationship among events which occur before and affer a described be-
havior (Haring and Phillips, 1962). Analyzing such connective relation-
ships has culminated in the discovery of behavior principles which account
for a considerable portion of human behavior, and with discerning use of them
it is possible to provide a basis for predictability and lawfulness of be-
havior (Nurnbsrger, Ferster, and Brady, 1963). It is not asserted that
behavior principles account for all behavior, but they do provide guide-

| ines and procadures which can be used effectively to alter behaviors that
interfere with adjustment and learning. Such principles can also be used

+o0 assist individuals in acquiring those behaviors that are necessary fo

maintain adequate adjustment and l|earning.

Many behaviors are learned, changed, and maintained by environmental
events which occur before and after the behaviors. These environmental
events may function to decrease or increase behavior. Effective teaching
is concerned with procedures based upon behavior principles that can be
instituted to change behavior, with the relationship between environmental
events which occur before aﬁd after behavior, and the effect of these

events upon behavior changes. A major emphasis is placed upon behavior

which can be measured or counted, and is observable. This aspect does not
deny the importance, contributions, znd effects that cenfral nervous sys-
tem, chemical, and physiological interactions exert on behavior. At The
present time, however, these variables are difficult to observe in a di-

rect manner, and are not as available for alteration fo produce behavior

changes as are environmental events, considered in this context, tnat can
be manipulated fo change behavior excesses and deficits.

Changing or altering behavior requires systematic arrangements be-
tween behavior and environmental events that occur before and after beha-
vior. The major objectives are to decrease bchavior excesses, and replace
behavior deficits with adaptive, adjustive behaviors. Concentration upon
just one of the objectives wnen both must be considered represents only

partial completior of the total behavior change process.

Relevant aspects of environmental events. Environmental events occur

before and after a specific behavior. One example of an event occurring

- e —————— e e




| 78

before a behavior is a teacher's verbal direction to a child to pick up a
book. The specific behavior of concern is the chi td picking up the book.
Teacher comment of "thank you," or "that's fine" is an example of an event

occurring after the specific behavior. A visual sequence is as follows:

Before Event specific Behavior After Event
"Pick up the Child picks up book "Thank you"
book"

Before environmental events: Analysis. These events may be refer-

red to as before or antecedent (Lindsley, 1964) to a specific circumscribed
behavior. |f the event can be demonstrated to decrease the frequency or
number of times a behavior occurs it may be labeled a decreasing stimulus.
If, in relation to the visual sequence example, the child fails to pick up
the book 8 times out of 9 requests, in comparison to picking up the book 9

Times out of 9 requests when the request was preceded by the word "piease,"

Then the before event of "pick up the book" is functionally a decreasing

stimulus. A further illustration of a decreasing stimulus is the presen-
tation of a difficult reading task which reduces the probability of a child
completing it because it is too difficul+t.

The before event may also function to increase behavior. |f this can
be demonstrated through behavior énalysis, the event may be described as an
increasing stimulus. The analogy cited for the demonstration of a decreas-
ing stimulus may be reversed for determining a functional increasing stim-
ulus. Teachers often observe one child making a fact at another child who
then yells upon presentation of this before event. !f the child yells
consistently, the face making is an increasing stimulus. |f the face mak-
ing does not elicit a behavior from another child i+ still may be a before
event but is not functionally related to another child's specific behavior,

There are many examples of before events which occur in the class-
room. Requests from teachers, peers, custodians, and tasks which require
verbal or written responses are just a few situations which can be cited.
Concern with before events is directly related and relevant to task and
curriculum planning which teachers must complete in developing behavior
change programs for children with excesses and deficits, Before events
may be used as increasing stimuli to ensure correct arithmatic problem

completion, or as decreasing stimuli to reduce the frequency of vel ling.,
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After environmental events: Analysis. The events may be described

as atter or subsequent (Lindsley, 1964) to a behavior, As is true with
before events, after events may have functional effects upon a specific
behavior. |t can be demonstrated that after events wiil function to de-
he frequency of a behavior and may therefore be defined as a de-
creasing consequence. If "thank you" reduces the frequency or number of
times the child will pick up the book upon request, then "thank you" func-
tions as a decreasing consequence. A teacher may observe that the fre-
quency of inappropriate talk outs in class decreases when each talk out
results in a one-minute loss of recess; the one-minute loss is a decreas-
ing consequence. -
An after event may also function as an increasing consequence. Again
the analogy of a child picking up a book is applicable. The after event
"thank you" may be directly related to increasing the frequency of pick-
ing up the book when requested and therefore functions as an increasing
consequence. Similarly, the addition of one minute to recess for each

correct spelling word written may operate as an increasing consequence,

Before and after environmental events: Synthesis. It is quite

possible and feasible to determine the functional relationships among
before events, behavior, and after events (Lindsley, 1964). The teacher
can keep the before event and the specific behavior constant and then
vary the after event. |[f changing the after event is associated with a
frequency change in the behavior specified, the after event may be de-
scribed as a consequence. Varying only the before event, and observing
any behavior changes may operate to define a functional stimulus. |f the
behavior frequency does not change, functional relationships are not
demonstrated; the before and after variables are events and may not be
defined as stimuli or consequences,

The implications for planning tasks for children with behavior ex-
cesses and deficits are apparent. Teachers can recognize the importance
of stimulus, individual child behavior, and consequence as they plan
child, environment transactions. Recognition that the variables described
relate to aspects of curriculum planning, understanding of behavior
principles, specifying behaviors to be changed, and implementing a total
behavior change program based on these aspects delineate some of the at-
tributes that an effective teacher of children with behavior disorders

must possess.
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may not always be good or positive, and that decreasing a behavior is not
always bad or negative is necessary for effective planning of behavior
change programs., Before either may be defined as negative or positive,

the functional effects upon behavior must be ascertained. For example

Increasing vs. decreasing. Recognifion that increasing a behavior l

purposes consequences will be selected, represented visually as follows:
Consequences
Increasing Consequence Decreasing Consequence

!. positive effect: word recog- |. positive effect: talk
nition is more accurate when out frequency decreases
time to build a model is con- when teacher and peers
tingent upon increases in ignore it.
word recognition accuracy.

2. negative effect: talk out 2. negative effect: rapid
frequency increases when and completely correct
teacher and peers attend fo word recognition task is
it. followed by additional

word recognition fasks.

| f environmentai events tunction to increase behavioral excesses
which should be decreased, or further operate to maintain deficits which
should be reduced or replaced, the effects are essentially negative.
Reversing the order of events by decreasing excesses and building more
appropriate behavior to replace behavior deficits represents a positive
effect.

Negative and positive intervention programs to decrease behavior. A

teacher may decide to decrease a behavior excess, and ensconced within that

decision is a method to proceed in a negative or positive manner. If at
all possible, the positive approach to intervention or behavior change
shou!d be implemented.

The teacher observes that a child is out of seat too frequently

(excess) to be successful in task completion. Tasks do not refer just to

academics, but may and should include social interaction too. The objec-
tive of the intervention program is to decrease inappropriate out of seat
behavior, or reduce it fto zero.

A negative gpproach to the problem involves applying a decreasing con-
sequenrce to out of seat behavior. Each time the child leaves his chair

without permission may result in a conseauence such as loss of recess time,
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reduction of free time to read a comic book, or removal of the opportunity
to work for increasing consequences through placement in time-out (Whelan,
1966a). The negative approach may be effective in that frequency of out of
seat behavior decreases under the consequences specified.

A teacher may also approach the same problem in a positive manner.
That is, the child becomes the recipient of increasing consequences for
each segment of time that he spends at his desk engaged in task completion.
He may earn points for each correct arithmetic problem, and earned points
may be fraded for time to engage in high probability behavior (Homme,
1966; Whelan, 1966a) such as listening to records.

Staying in the seat is an incompatible behavior with out of seat.

The positive approach emphasizes the pleasurable increasing consequences
accumulated for being in seat. The negative approach uses somewhat pain-
ful decreasing consequences for being out of seat without permission,
The behavior observations and the graphic visual summary of the behavior
change process will indicate a decrease in out of seat behavior with
either method or approach. The behavioral effect is the same, but one
was achieved positively, the other negatively.

The positive approach has the added advantage of requiring scrutiny
of vask expectations presented to a child. If a child is leaving his
chair and desk frequently, it may be evoked by inappropriate program
planning. Therefore, a positive approach emphasizes (1) an analysis of
learning tasks, (2) possible revision of learning tasks, and (3) provid-

ing consequences for completion of the tasks.
Behavior Analysis and Procedures for Changing Behavior

The effective teacher of children with behavior disorders (excesses
and deficits) needs to understand, recognize, and implement behavior
principles. This understanding must not only be reflected in verbal
statements relevant to behavior principles and behavior analysis, but it
must be translated into procedures which are effective with children.
Verbal ization of behavior principles does not necessarily guarantee cor-
rect, systematic and sensitive subsequent application. A teacher must
be cognizant that the behavior principles and processes described are
reiatively simple to understand and are few in number, but applying them

systematically, accurately and effectively can be a very complex endeavor
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The responsibility assumed by educators for children in a school sitfua-
tion requires a commitment and invesiment to ensure that learning exper-
iences are lanned and implemented in the most positive manner possible.
if a teacher is concerned that a child is nov

or that some aspect of current behavior is inferfering with classroom
adjustment, procedures for changing behavior should be initiated. Again,
the procedural processes are simply described and understood, but must be
implemented with exactness and careful attention to organizational p'an-

ning.

Five procedural steps are involved in planning a behavior change
program. Each step in the process is vital fo correct implementation of
a behavior change proaram. The five steps are as follows:

|. Behavior selection

. Behavior recording

Behavior events

2
3.
4, Behavior intervention variables

5. Behavior chanae evaluation

Steps | and 3 are associated with a segment in a behavior change
program which is labeled "before intervention." Step 4 is the point in
the program during which an environmental event or variable is infro-
duced to foster behavior change in the desired direction. This segment
of the program is defined as "during intervention." Step 5 is relevant
to assessing the behavior effects observed during the period when the
intervention variable is in effect in comparison fto the status of the

behavior before intervention. Evaluation also continucs beyond the

"during intervention" segment to a segment described as "after interven-

tion.” That is, it is important to discern the impact which removal

of an intervention variable will exert on the behavior. Will the beha-
% vior continue at the same level recorded during the intervention seg-

‘ ment, or will it decrcase or increase? Step 2, behavior recording, must

be operational and continued throughout the entire behavior change pro-

s gt R ]
-

gram. The five steps necessary to initiate and implement behavior
; change programs are divided info three important segments defined as

(1) before intervention, (2) during intervention, and (3) affer inter-

f vention. Steps | and 3 are identified with segment |; steps 4 with seg-
E ment 2; and steps 2 and 5 are associated with all segments of a behavior

change program.
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Behavior selection. The first step in instituting a behavior change

program is to pick or choose a behavior or behaviors which need to be
changed. |t may be a behavior that needs to be increased (correct word
recognition) or decreased (out of seat). The behavior must be defined
and described in a circumscribed manner. That is, iT must be described
precisely and specifically. For example, a teacher when asked to de-
scribe a concern pertinent to a particular child may mention behavior
episodes by using words such as hyperactive and aggressive. The problem
is to assist the feacher in placing such words in a context that will pro-
vide more exact behavior descriptions. Hyperactive may be translated in-
to out of seat, turning around when attention to work is suspected, and
running to teacher's desk. Aggressive behavior may mean hitting other
children in the classroom, ha!ls, and on the playground. Most teachers
can provide exact descriptions of behaviors which are interfering with
child, teacher, environment interactions.

Behavior recording. Once the behavior has been selected, and it is

translated into a behavior unit or cycle which can be observed, it should
be counted and recorded. |f a teacher is concerned that a child is talk-
ing out frequently, interfering with task completion and disrupting other
children, the number of talk outs should be counted. After several days
of recording, the teacher can state very specifically that talk outs dur-
ing arithmetic period range from 3 to 9 times. |If the teacher, with the
evidence available, still believes that talk outs are too numerous, be-
havior change procedures can be planned.

The initial recording of the specified behavior should be accomplished
in a hidden manner. That is, the child should not be aware that he is
being observed or that some aspect of his behavior is being counted. Child
awareness that a behavior is being observed and counted may result in that
behavior being affected. For example, if a child !earns that the teacher
is counting inappropriate talk outs, that behavior may decrease in fre-
quency or be reduced to zero. Awareness of behavior counting and re-
cording may be a sufficieni variable to change the specific behavior in
the desired or undesired direction. The crucial aspect at this juncture
in behavior change procedures is that the teacher must be aware of the

possible effects child awarcness of behavior recording may exert. |If the
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teacher is not aware, a subsequent behavior intervention variable that
is infroduced may be erroneously identified as the one that produced the
behavior change. In essence, child awareness of behavior observation
and recording may function as the interventicn variable, and further in-
vestigation in regard fo the specified behavior may not be warranted.
The period of observing and counting a selected behavior has been
referred to as a baseline period (Ullmann and Krasner, 1965). |t may
also be identified as the before intervention pericd. The reason for
counting or quantifying behavior is to provide a reference [ine that
can be used to compare inftervention procedures when they are imple-
mented after fthe before intervention period. Subsequent to the before
period, behavior change procedures are initiated. At this point the
teacher may simply inform the child that his behavior is being counted.
Further observations will enable the teacher to determine if this in-
tervention variable is effective in providing behavior change in the
desired direction. The recording procedure may be sufficient to pro-
duce behavior change and it is important for teachers to be aware of
and irecognize the implications ot this effect or function.

Behavior observation methods. Whan teachers are requested to

observe and count behavior, one frequent and crucial quesiion asked per-
tains to the time element. Even in a special class with 8 children, the
teacher may not have the time to devote to individual child behavior
counting. While observing one child, others may be engaaing in behaviors
far more deileterious than the one observed.

However, observation methods do exist which can be realistically
applied by fteachers. |f the specified behavior is focused upon speed
and accuracy in arithmetic task completion, the teacher need only write
down the time the child started the task and the time when it was com-
pleted. Examination of the completed paper reveals the per cent cor-
rect, number and type of errors, and the time consumed fto complete the
task. This system may be used with most materials that require verbal
or oral responses, but the teacher must be available to record correct
and error responses while listening to the child's performance.

For social behaviors such as out of seat, talk outs, hitfting, etc.,

The feacher may use sevoeral systems. The least time consuming one is a

e —
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periodic or aperiodic glance at the child and observing if he is exh%—
biting the specified behavior or not. For example, the teacher may de-
cide that for a one-hour period 10 behavior spot checks will be com-
pleted. These checks may occur every 6 minutes or on the average of
every 6 minutes. |f may be observed that the specified behavior was
occurring during 8 of the spot checks. With additional personnel avail-
able for behavior observations, such checks may be made every 20 seconds
or once per minute. However, the calculation of behavior occurrences
remains the same.

While the spot check system is not too time consuming, it does nct
provide as much information about +he selected behavior as the time
sample system. The teacher may decide that the child will be observed
continuously for 6 i5-minute periods spaced throughout the school day.
During each of these periods, the teacher observes and records all oc-
currences of the specified behavior. This system provides a numerical
count of the behavior during 9C minutes of daily observational time.

The third system is a continuation of the time sample approach.

It is continuous recording of the specified behavior for the entire
school day. Realistically, teachers may not be able to conduct this
type of observation and recording system because of +he time which
must be devoted. |t does provide more information relevant to the
selected behavior, but it may require an additional person to observe
and record the behavior. Additional personnel, however, may not be
available to most teachers.

Behavior recording and counting methods. Once the teacher has

devised a behavior observation and counting system, a methoc of record-
ing the behavior count must be instituted. One method uses frequency,
or number of behavior counts per unit of time. |f the child talks out
30 times in a I5-minute period, the frequency is two per minute, or 120
per hour.

A per cent method may be used entirely or in conjunction with fre-
quency. For an arithmetic task, the number of correct problems com-
pleted per minute and the per cent accuracy must be calculated. The

child, depending upon the complexity of the task, may be completing two
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correct probiems per minute and have an accuracy score of 70%. Another
child may only be completing one problem per minute with 95% accuracy.
These two sources of information can assist the teacher in decisiors re-
garding establishing a level of performance. If 90% is thc criterion,

perhaps some reduction in frequency will be necessary. Or the teacher

may decide to use the most efficient combination of frequency and per
f cent, e.g.., 90% accuracy and a frequency of one problem per minute. If
1 90% accuracy in task completion is the single criterion, frequency can
,§ be allowed to vary as a function of task complexity. Time elements may
‘ be based upon the length and complexity of tasks, but the per cent ac-
curacy score remains fixed. Iif per cent accuracy decreases below 90%,
the teacher may use this information to revise task expectations as
] they relate to before events or stimuius variables.
4 Numerical counting is another method which the teacher can use ef-
; fectively in recording a selected behavior. This can be instituted in
% situations where the teacher desires to obtain a total incidence figure
i
}

for a one-hour period or for a six~hour school day. For example, dur-

ing a 60-minute lunch hour the child may be observed hitting peers five
times. Numerical counting may be used alone, but it is also used in
determining frequency and per cent measures.

Some behaviors, in terms of the time element and aspects inherent
in the specified behavior, may be more effectively recorded or counted
by the duration method. For example, a teacher may select rocking as a
behavior which should be decreased because it interferes with a reading
task. |t is extremely difficult to count the number of times the child's
back hits the chair unless another observer is present or an automatic
counting device can be attached to the chair back. This system would
provide the actual number of rocking cycles. However, if the teacher
recorded the starting and stopping times of a rocking episode, this
would provide a duration measure in number of minutes the rocking be-
havior occurred. The child may have two 5-minute episodes of rocking
in @ 20-minute period designated for a reading task. Ten minutes out
of 20 minutes were spent rocking in the chair. This duration count
could then be expressed in a minute system per each 20-minute segment
of time or it could be indicated with the per cent system. For each

20-minute segment, the child spends 50% of the time engaged in rocking.
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As indicated, behavior may be recorded and ccunted by several meth-
ods. In selecting the method to be used, it is necessary to relate that
decision to the specified behavior that is to be changed. Finger suck-
ing, rocking, etc. may be recorded more efficiently by the duration me-
Thod, HiTTing other chiidren, out of seat, academic performance, efc.
can be recorded numerically and then translated into a frequency or per
cent measure. The crucial aspect is that the counting method should be
selected on the basis of the specified behavior, instead of forcing the
behavior into a predetermined counting method. Cecunting and recording
methods should function to enhance a realistic appraisal and assessment
of the selected behavior. |t is Technically possible to count the num-
ber of finger sucks and convert those to a frequency measure, but it is
probably not feasible or desirable for a teacher tc devote that much
time to the counting method. |[|f the teacher desires to decrease finger
sucking, a duration measure can indicate the success or failure of a
behavior change program.

Behavior counting in the classroom can be achieved by using sev-
eral sources. The teacher is usually involved in the recording of a
behavior either directly or in supervising another individual who is
recording. A child may record his own behavior by writing the start
and stop time on the academic tasks and, with the assistance of the
teacher, writing down the number of correct responses. Child or self
recording may tunction as a behavior change variable in that once the
child discerns the behavior to be changed and is actively engaged in a
self behavior change procedure, the behavior may change in the desired
direction. However, if the child counts and records self behaviors
the teacher must assess the reliability and accuracy of the recordings.
Peers can be used to record the behavior of other children but again the
importance of accuracy must be stressed. Some automatic recording de-
vices can be used. At the Children's Rehabilitation Unit one teacher
uses a time clock. Before beginning a task, the paper is placed in
the time clock and stamped. The same process is used when the task is
completed. This §ys+em frees the teacher from writing down the times

for the children, plus provides an accurate time check on task perform-
ance.
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Teachers, self, peers and automatic devices can be used o provide
a record or count of specified behaviors. The counts can be recorded
several ways. Some teachers use a golf courter to record a behavior
when it occurs. Others use a small pad of paper to record the count.
The specified behavior is written at the top of the pad, and each be-
havior occurrenée is tallied (Yff)). Teacher-devised ditto forms, es-
pecial ly for academic +tasks, can be used by teachers and children.
For example, the form may contain segments or blocks which indicate
number of tasks expected to be completed, Time started and time stop-
ped, number ccrrect, number incorrect, and per cent correct.

Behavier events. Concurrent with the behavior recording the teach-

er should attempt to identify the associated conditions which affect the
specified behavior. That is, what are the before and after events which
possibly function to mainfain the behavior at an undesirable level of
occurrence. |f one child talks out frequently, and the peer group at-
tends to that, this after event may be functioning as an increasing con-
sequence that keeps the behavior at a high frequency. Similarly, if a
chiid's performance in reading is decreasing, it may be due to the be-
fore event. The before event or material may be presented in progres-
sions that are too large for The child to comprehend. Identifying the
before and after events can assist in deciding what aspects of the
child, teacher, environment interaction need to be changed.

Behavior intervention variables. The next step in the behavior

change program is to determine or select a variable that will be intro-
duced to change a specified behavior in the desired direction. One of
the associated events may be eliminated or changed. A new variable
such as a change in the after event may be introduced as a portion of
the during intervention segment.

As an example of this process, two teachers at the Children's Re-
habilitation Unit (Mrs. Ruth Mulder and Miss Ann Jarvis) decided that
a child was making too many errors and not completing enough of the
arithmetic assignment. Instead of instituting a behavior change pro-
gram based on points which could be traded for free time, or more ex~

trinsic events such as candy, the teachers told the child that each

arithmetic problem completed correctly would be worth time which could
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be spent in the arithmetic laboratory. This laboratory consisted of an
adding machine and some problems which could be worked using the machine.
The behavior recording indicated an increase in accuracy and in total
performance completion. An after event was determined to function as an
increasing consequence. T1he child's performance increased as a function
of the contingent use of the arithmetic laboratory. In essence, the
child met expectations for performance in order To gain access to the
increasing consequence. Classrooms are virtually banks of potential in-
tervention variables. The opportunities for creative and systematic use
of before and after events defy description.or cataloging.

Two other staff members at the Children's Rehabilitation Unit (Dr.
Roger Kroth and Dr. Gene Plank) used children in classes as increasing
consequences for other children. An adolescent boy met expectations
for classroom performance for the opportunity to tutor a younger boy .
Before the younger boy could gain access to the tutor, previously as-
signed work had to be completed adequately. Both boys profited in that
the tutorial interaction was task compietion oriented, and that comple-
tion of other relevant tasks was related to the segment of the behavior
change program.

Behavior change evaluation. Tne next phzse in the procedures for

changing behavior is to evaluate the effects of the variable introduced
by continuing to observe and record the specified behavior. |f the be-
havior changes in the desired direction, the behavior change program
may be evaluated as successful. However, if the selected behavior does
not change or changes in the opposite direction than what is desired or
predicted, the program is not successful. A teacher may wish to in-
crease spel ling accuracy by instituting an intervention variable of one
stick of gum for each word spelled correctly. If, in subsequent les-
sons, the accuracy is not improved, the gum operates as only an after
event. |t does not function to change the specified behavior. How-
ever, the gum could operate to decrease spelling performance, and
therefore functions as a decreasing consequence.

Continuation.of the behavior observation and recording enables the

teacher to evaluate the effectiveness of the behavior change program.
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This evaluation further provides direcr evidence which can assist in
decision making regarding termination of the interventicn segment, or
initiation of a new intervention variable if the first one was not ef-

fective.

These five procedures invcived in pianning behavior change pro-
grams should be fol lowed by a teacher who decides to assist children
in changing behavior excesses and deficits. In a summary form the
procedures are as fol lows:
! |. Pick or select the behavior to be changed.
: Z, Record the occurrence of the behavior by observation and count- :
ing.
3. Identify the associated behavior events (before and after) ;
which may be affecting the current level or freguency of
the selected behavior.
4. Determine and introduce an intervention variable which may
function to influence the behavior in the desired directicn.
5. Evaluate the effectiveness of the variable infroduced as a
segrent of a behavior change program in crder to determine if
The behavior is changing in the anticipated or selected d¢irec- E

tion.
X Behavior Display

Following the five procedures discussed and described for changing
behavior will provide a substantial amcunt of information pertaining to a
child's behavior that has been specified and selected for change. The
teacher will have accumulated, minute, hourly, and daily records of the
behavior over a range of perhaps five to twenty school days. Actual num-
ber of school days, tutorial sessions, etc. during which the specified
behavior is observed, counted, and recorded is dependent upon the type of
behavier to be changed.

f ; The behavior measures, e.g.,‘frequency, counts, per cent, number cor-
‘ rect and incorrect, etc., are available in the records which the teacher

has compiled. Concurrent with the behavior obse-vation and recording, The
teacher should keép a summary visual chart of the behavior. The type of -
visual display will depend on the behavior selected, and the method or sys-

tem chosen fo observe, count, and record the behavior.
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It is important Yo recognize that a visual display or graph provides
a summary of the total process that involves implementation of the five
procedures used tc foster behavior change. |t provides a summary record
of a behavior change program and, even more pertinent, it is a record of
the effects of a behavior change program.

The visuai display may be placed upon ordinary graph paper which is
readily availabie in classroom situations. |t should be divided into seg-
ments which correspond with behavior change steps or procedures. An ex-
ampie of this is portrayed in Figure |I.

The teacher, (Mrs. Nina White, Wichita, Kansas) decided that the boy
was exhibiting too many errors in oral reading. As indicated in the first.
segment of the graph (Before Intervention) the per cent correct was quite
low. At this juncture of the behavior change process the teacher had to
make a decision regarding the exact form which the intervention segment
would entail. For example, a decision had to be made regarding a change
in before or after events. Upon examination of the graph, one possible
speculation is that the material read is too difficult and therefore ex-
pectations for performance were unrealistic. However, the teacher be-
lieved that the material was appropriate and the boy was avoiding inter-
action with task expectations. Consequently, the decision was made to
intfroduce the variable of opportunity to earn car parts contingent upon a
specified performance criterion.

As indicated on the second segment of the graph (During Intervention)
the after event was demonstrated to function as an i.<reasing consequence.
During the first three days of the intervention segment, the boy did not
achieve the performance level which was necessary to obtain a car part.
This aspect, which many children with behavior disorders exhibit, has been
described as a shaping or reality testing stage (Haring and Wnhelan, 1965).
That is, the boy was testing the teacher to determine if there would be a
match between verbalization of intervention conditions, and actual imple-
mentation of the conditions.

Segment three (After !ntervention) indicates that the boy continued
to read orally at an acceptable performance level. This segment of +the

total behavior change program is vital in that it allows the teacher to
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Figure |: The effects of an inftervention program designed to increase
correct word recognition in oral reading. Subject was a |3-year-
old emotionally disturbed male. Intervention program waz the

opportunity to obtain one car part of a plastic model for a per
cent word recognition score of 95 or higher.
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determine if appropriate task performance is maintained after an inter-
vention variable is removed. |f the per cent correct had decreased, the
intervention program would probab!y have to be reinstituted since it was
‘terminated toc soon. Evidence that per cent correct decreasad to tefore
intervention level may indicate that the after events normally available
in the classroom, such as praise, stars, self gratification from achieve-
ment, etc., are not functioning to maintain the specified behavior of the
desired level. However, as displayed in Figure |, the performance was
maintained. At this stage the teacher may only have to record the child's
nerformance on an aperiodic basis of twice a week fo ascertain if the be-

havior is being maintained at an appropriate level.

Behavior Acquisition and Maintenance

The importance of differentiating the difference between acquisition
and maintenance has been stressed (Lindsiey, 1964; Whelan and Haring,
1966a; Whelan, 1966b). |In the case displayed in Figure | behavior ac-
quisition occurred during the intervention segment when earning car parts
was contingent upon an established performance criterion. Behavior re-
cords during the after intervention segment reveaied that the desired be-
havior was being maintained by cther environmental events which were
functioning as conseguences.

Appropriate behavior should be maintained. |I|f Yeachers do not at-
tend to this important aspect, acceptable levels of behavior may decrease.
The environmental events or conditions necessary to acquire behavior are
different from those necessary for behavior maintenance. The main dif-
ference, for example, resides in the scheduling of conseqgrences. During
behavior acquisition, each arithmetic problem completed correctiy may
earn one car part. Over time that schedule of performance to consequen-
ces may be changed from I:|1 to a 5:1 ratio. That is, the child must com-
plete five problems correctly for each car part.

After the intervention segment is completed and, for this example,
the car parts have been earned, the teacher should continue To record the
specified behavior to determine if other environmental events are main-
taining it at an adequate performance ievel. During behavior maintenance
the teacher may notice changes in consequences necessary to sustain pe-

havior at an appropriate level. Extrinsic or synthetic consequences such
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as car parts, toys, candy, etc., may have to be used to enable a child to

acquire a behavior. Concurrent with this aspect, intrinsic or natural

U T s et

environmentai events such as teacher approval, self satisfaction with
achievement, etc. which did not function as consequences in the past are
paired and obtained with the exftrinsic consequences. [f, after the ac-
quisition segment of the intervention program is terminated and the ex-
trinsic consequences are gradually diminished, the specified behavior
remains at criterion level the behavior is being maintained by environ-

menta! events which previously were not functioning in this manner.
Behavior Change Questions

Educators of children with behavior excesses and deficits must know
and understand the principles and procedures upon which behavior change
programs are based. In addition, aaily systematic and correct applica-
tion of the principles and procedures is necessary if children with beha-
vior disorders are to obtain assistance in managing and organizing their
rather disorganized, painful, debilitating existence.

In essence, the effective teacher of children with behavior excesses
and deficits must post four questions relevani to behavior change pro-
grams implemented. The questions are:

. Whet are the terminal behaviors or competencies that the child

is exnected to acquire and exhibit?

2. What are the learning tasks, experierces and environmental
events (before and after) that must be plannad in order to
ensure sequential and continuous progress toward acquisition

of terminai competencies?

(A

What are the behavior observation, counting, and recording

procedures which are instituted to evaluate progress toward

the acquisition of terminal competencies?

N

Will the child continue to maintain an acceptable or appro-
priate level of terminal competencies l|earned during the be-

havior change program in situations different from the con-

e man

ditions in which they were acquired?

The teacher must be cognizant of these four basic questions during the

implementation of a behavior change program. BSechavior analysis and the

procedures used to foster changes in children's behavior are based upon the
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necessity of obtaining specific and accurate answers to the four basic
questions. Previous sections discussed and described the methodology and
rationale of applying procedures which are designed to provide adequate

answers to the questions.
Implications of Effective Teaching

A plethora of implications may be listed and discussed relevant fo
the systematic utilization of behavior change procedures. Using these
procedures requires a realistic degree of self evaluation and criticism
by educators. |f a program does not function to produce positive behavior
change it must be discarded and replaced with another program which in
+urn must be evaluated. |In these instances, it is apparent that failure
to achieve objectives is not blamed on the child. In reality, all that
can be stated is that the child has not acquired competencies under the
conditions provided to obtain such competencies; additional effort is
necessary.

As previously discussed, it is important to recognize that the be-
havior change procedures described are simple in principle, but complex
in requiring systematic, accurate, sensitive and effective appiication.
These procedures provide educators with a valuable and powerful methodol-
ogy which can be implemented to assist children with behavior excesses
and deficits. However, the method is neutral; it is neither good or bad.
It is selected by individuals who may use the procedures accurately or
inaccurately, and who may apply them for motive that can be labeled nega-
Tive or positive.

Behavior change procedures are not a panacea. They do, however, pro-
vide teachers and children with a methodology that, if applied correctly,
will result in beneficial progress toward realistic schooi performance,
adaptive behavior, self control, and adjustment. Criticism may be ex-
pressed in terms of statements that the procedures are not new and fhat
educators have used them for years. There is a large element of veracity
in such statements. Most teachers use motivational incentives such as
stars, progress charts, grades, social approval, verbal encouragement,
etc., but the important aspect that is often neglected is the exactitude
and systematic utilization of task expectatio.s, and environmental con-

sequences which is vital if behavic~ excesses ang deficits are to be
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changed in an effective manner. Behavior chauge procedures, if fol lowed
precisely, do provide for effective application. |t is also true that
behavior change procedures are not an entirely recent innovation as
partially illustrated in the following passage:

To ieave a child whoily To his own inciinations in read-
ing is as absurd as to send him to take honey from a
swarm of angry bees and not expect him to be stung. To
supply him with honey, all that he wants, at all times
and without exertion fo himself, is to clog his taste
and destroy his appetite. We must see that he is led
to look for the sweet, taught to recognize it when he
finds it, and to extract it from the comb. He will en-
Joy working to get it. On the other hand, he must not
be sent where the reward is too difficult to find and
secure, lest he become discouraged and cease to work
(Sylvester, 1909).

The passage describes most elements involved in applying behavior
change procedures. The major tasks are to describe those elements ex-~
actly, apply them in a systematic manner to children with behavior dis-
orders, and translate behavior principles known for years into a func-
tional methodology for teachers and children. Ordered learning situa-
tions, procedures utilized to foster appropriate degrees of self esteem
and satisfaction, anc positive evaluations which occur from successful
task completion, function tc alleviate the myriad excesses and deficits

that are observea in children with bzhavior disorders.
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CHAPTER |Xx DEVELOPING COOPERATIVE SOCIAL BEHAVIOR
L. J. Peter

Intfroduction

Prescriptive Teaching (Peter, 1965) offers an effective approach to

the implementation of educational programs fto cooperative social behavior

in disturbed children. This methodoiogy is being employed in the Pres-~

criptive Teaching Center at the University of Southern Califoraia with
autistic, severely emotionally disturbed, neurological ly impaired, and
educationally handicapped children.

An advantage of prescriptive teaching fo learning and behavior dis-

orders is that it functions within the accepted structure of the educa-
tional process. Although it requires considerably more specificity and
precision than the methods generally employed in education, the method
is consistent with the professional role of the teacher and with educa-
tional theories and methodologies.

Prescriptive feaching begins by defining the child's present status.
3 General educational objectives are translated into specific terminal
goals and these become the behavioral objectives. The en route objec-
é tives, based on developmental psychology, provide a sound curriculum for
social or academic learning. In addition, the methods and materials are

systematical ly arranged to achieve the stated objectives.

The rationale of the approach used at the Center is presented here
with a discussion of a number of cases involving problems in social be-

havior.
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Rationale

Most children achieve the most complex learning, the ability to speak
their native tongue, without formal instruction. This is because it is

the nature of the human organism to make order and to attach meaning ‘o

(Y]

experience. Much iearning is the resuit of incidental or informai ex-
periences rather than carefully structured or organized events. In the
regular classroom, the child relies to a great extent on incidental
learning. :
The educationally handicapped child with developmental problems, *
learning disabilities, emotional disturbance, or social or behavioral
disorders fails to benefit from the regular classroom situation because
his ability to learn is impaired. Unlike the normal child, his inciden-
tal learning cannct be relied on. He becomes confused, disorganized, or

develops self-defeating behaviors.

A therapeutic solution to this problem is to rely less on inciden-
tal learning and to structure the educational experiences for the child b
so that appropriate progressive changes in behavior are elicited and re-
inforced. This requires careful attention to the specifics in the teach-
ing-learning process.

Prescriptive teaching is a means of determining these specifics and
evaluating them in terms of educational relevance. Once they have been
derived, they must be realized by an effective, therapeutic educational

program.

Structure of the Teaching-tearning Process

Much of the information available relating to the child has educa-
tional relevance, but the degree of relevance can be determined by using
the prescriptive teaching model to translate diagnostic information into

educational terms (Peter, 1965). The educationally relevant variables

are then organized and carried out through the educational process. To

achieve this, the focus is directed to five fundamental aspects of the
structure of the educational process: (i) the child's entering behavior,
' (2) the terminal objectives, (3) the developmental curriculum, (4) the

eliciting events, and (5) the reinforcing events. The first three are

part of the diagnostic teaching process while the last two are therapeutic |3

procedures. .
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Diagnostic Teaching

The diagnostic teaching process determines the child's actual func-
tioning level and establishes his responsiveness to a variety of stimuluc
and reinforcement events.

Enfering behavior. A therapeutic educational program begins with

t+he behavior the child presents on entering the program. The concept of
"starting where the child is'" has had wide acceptance in educational iit-
ereture. This entering behavior is also termed initial behavior, present
behavior, or basel ine behavior.

Learning is defined as the progressive changes in behavior resulting
from experience. In evaluating present behavior in terms of the learning
process, it is necessary to see it in relation to the experiences producing
the behavior. These experiences can be categorized as events occurring
prior tc behavior--eliciting or stimulus events (S}, and fthose subsequent
to the behavior--reinforcing or supporting events (R). For example; in
evaluating a child's behavior (B), we must realize that the behavior oc-
curs in an environment. A study of the child's attention span or study-
related behavior reveals that his attention depends on his responsiveness
to the task at hand (S) and fto the support or reinforcement he derives
from attenting to the task (B). This support may be in the form of exter-
nal reinforcement (R) such as praise, smiles from the teacher, or food.
The child's entering behavior, therefore, is evaluated as a behavior (B)
that can be eticited (S) and reinforced (R). This can be shown symboli-
cally: S—= Be R.

The child's failure may be seen in any one of these three components
or in a combination. The neurologically impaired child may be unable to
produce appropriate reading behavior no matter how simple the stimuius
events. For such a child, the teacher can provide more reading readiness
activities or she can increase the stimulus value of the instructional
materials. Another child may not respond to the reinforcements in a
regular learning situation, but he may respond to food reinforcements or
other more primitive material reinforcers. A hierarchy of reinforcements
will be discussed later.

The child's entering behavior can be classified as motor, perceptual,

language, social, cognitive, and problem solving. These provide a profile




from which decisions of priority for remediation are made. The eliciting
and reinforcing events on which contingencies must be evaluated in order
to provide realistic meaning to the diagnosis is the content to determine
the study of the child's entering behavior.

Terminal objectives. When fthe child's entering behavior is described

by the above means, the terminal objectives for therapeutic teaching are
usually obvious. For example, consider a child in grade four who does not
respond appropriately fo grade four reading material where otner aspects

of his development are consistent with fourth grade placement. The termiral
objective for him would be to read grade four l|iterature. This also de-
fines the stimulus material as the regular grade four reading material.

In other words, a specific objective fcr this child is for him fc read in

a regular classroom under normal circumstances with the kind of reinforce-
ment schedule provided.

A child who exhibits behavior problems in the classroom and requires
intense individual supervision at first would have as a terminal objective
that he behave appropriately in a normal classroom situation with the
normal stimuli which would include many irreievant and distracting events.
He must be able jo attend to a task in this normal envircnment with the
usual reinforcing contingencies. The terminal objectives can be described,
therefore, with symbols similar to those cf the initial evaluation. The
terminal objectives are that the child will respond to the environmental
stimuli and reinforcements with appropriate adaptive behavior. This is
an increase in the child's behavior repertoire. The child is now able to
read a long passage, solve more complex problems, maintain study-related
behaviors, attend to a task, make finer discriminations, and behave in a
socially acceptable manner. Behavioral objectives should be described in
terms of observable or measurable behaviors.

Developmental curriculum. With a beginning and a goal defined for

the therapeutic program, a question arises as to the developmental steps
required to move from the entering behavior to the terminal cbjectives.
Studies of child development, particularly in motor, language, cognitive,
and social areas, provide guidelines. Many appropriate programs, such
as curriculum guides, piogrammed instruction, and language development

Kits, are available. Experienced teachers are frequertly eifective in
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deciding on the steps and on the teaching methods and materials that will
elicit these developmental steps in the child. For example, develcpmental
reading programs provide the steps that might be apprepriate for the
fourth-grade child described.

Another case concerned a hyperactive five-year-old boy with severe
behavior disorganization. He rolied around on the floor in the kinder-
garten room. He became excited by mild eliciting events. A light touch
from another child resuited in violent behavior. His attention to a
learning task was brief or fleeting. The boy was removed from the group
and provided with a carefuily structured sequence of learning tasks re-
lated to his behavior problem. Task'one was to sit in his seat; two, to
attend to a task; three, to complete..a very short task; four, to complete
a longer task; and five, to perform the task back in the classroom in an
environment with normal distractions.

In order to begin teaching effectively, we need only know the first
appropriate developmental step. But once this first step is achieved, we
need to know the following step. It is not essential that all the steps
be clearly defined before we attend to the en rcute objectives and the

instructional sequence leading To their attainment.
Social Development

A knowledge of the relevant aspects of child development is valuable
to determine en route objectives, but the remedial-educational model must
provide for more specificity and fiexibility, so that a task may be trans-
lated info small steps when a particular !earning difficulty arises.

A general picture of social development follows:

Birth Tc one year. During the first month the infant may be soothed

py being heild or rocked, but this becomes more evident during the second
or third month.

In The second and third months the development of visual fixation
takes place. The child fixates on mother's face at close range and !ater
smiles at a face.

Four four to six months he recognizes mother and distinguishes be-
tween familiar pe%sons and strangers. He no ionger smiies indiscriminately.

From seven 7o nine months hc¢ responds to simple social interactions

and enjoys surprise games, such as hiding and peek-a-boo.
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Between ten and twelve months he responds tc his name, waves good-
bye, plays pat-a-cake, gives and takes objacts, and responds to "no."

One to two years. Between twelve and eighteen months he cheys simple

commands, repeats a few words, feeds himse!f, is interested in his image
in a mirror, and imitates many simpie behaviors.

From eighteen to twenty-four months he expands the previous reper-
toire, the main new addition being that he may do the opposite of what he
is told. He can actively cooperate in dressing himself. He holds a
giass, usuzlly with hoth hands, and c¢rinks without much spilling. Play
is mostly solitary. He likes to have other children around, but not for
play; he may push thern: around as he does objects. He claims some objects
as his own. He shows toys or offers them as a means of social contact.

Two to three years. His play is on a paraliel level. He does the

same things as other children but he does not play cooperatively with them.
He uses "I," "me," and "you" in talking. He seeks adult commandation for
correct behavior.

Three to four years. He initiates cooperative play, including shar-

ing and taking turns. He uses "we" in talking. He imitates parents and
models his behavior after the same-sex parent. He begins to ask ques-
tions.

Four to five years. He seeks out children for piay. He becomes

competitive.

Five to six years. He plans activities independent of his parents

and plays authority roles. He prefers sex-appropriate activities.

Six tc eleven years. He participates in more organized social acti-

vities including clubs, school, and games.

Twelve years and on. He btegins dating and becomes involved in very

complex zocial activities.
Although many details are lacking in the above, it can provide a

basis for developing a sequence of social behavioral objectives.
Therapeutic Teaching

Learning occurs within ihe child. Teaching consists of providing
events to occur before or after behavior of the learner. |f these events
are effective elicitors and reinforcers ot progressive behavioral change,

they constitute the teaching program.




e el T ———

205

Eliciting events. The events immediately preceding behavior are

influential in eliciting developmental changes. They have traditionally

been the major focus on teaching methods. The more appropriate the method

or stimulus material is to the desired behavior, the greater the probabil-
ity that it wikl elicit the progressive behavioral change. For example,
in the case of the five~year-old described earlier, the first stimulus
event was io guide the child to sit in his seat; the second was to provide
him with a simple task, placing pegs in a pegboard; the third was to give
him a complete set of pegs; the fourth, a longer task, required many more
pegs in a more complex pegboard task; and the fifth was the same as the
fourth task, given in a regular classroom setting.

Reading materials start with identifying common objects in the room,
progressing to the use of these words in simple stories in a controlled
vocabulary, and then moving on to the structural and phonetic analysis of
the word, Thus providing a deveiopmentai sequence of eliciting events.

When a child does not respond favorably to a stimulus, the response
can be altered ¢ remedied through reconditioning. A child with a negative
emotional reacticn to school can be reconditioned to react favorably if
school and school attendance are associated with those things he enjoys.

Reinforcing events. Teachers have always used reinforcement, but

they have not always been as aware of the subtle relationship existing
between a child's behavior and the events following it as they have been
of the behavior and the events preceding it. Traditionally, teaching has
emphasized the eliciting rather than the reinforcing events.

When children make appropriate responses, they receive teacher's
smiles, words of praise, check marks, stars, and social approval from
peers. These are reinforcing even*s to most children. The precise ef-
fect of these reinforcers for an individual child needs further investi-
ga}ion. Many children fail to learn because they do not or cannot respond
to the reinforcement provided. Culturally deprived and disturbed children
are less responsive to verbal reinforcement than normal children. A child
who has been freated inconsistently or has been deprived of middie-class
language may not.be reinforced by being told that he is "correct." It
has been found that in such cases the child is more responsive to rein-

forcement of a material nature, such as food or tokens.
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As in the development of responsiveness to stimuli, there is a
developmental sequence in responsiveness to reinforcement. In the be-
ginning of life the infant is comforted or reinforced by food and tactual
stimulation. Normally, these reinforcers become paired so that either food
or being gentled is reinforcing. These primary reinforcements are associ-
ated with talking to the child and thus various words take on reinforcing
value. Smiles, tone of voice, physical closeness, and cuddling develop as
reinforcers. These events cccur most often immediately following the
child's desirable behavior. When the child arrives at school, the words
associated with these expressions of affection have become conditioned re-
inforcements. The chiid's appropriate behavior is therefore supported by
words |ike "correct," "that's right," "good boy," "very good." In school
these are paired with check marks, stars, and, later, other symbols or
grades so that these now carry the reinforcing value of mother's earlier
expressions of love. The next phase is when the child, on completing a
task or on behaving well, feels that he is loved even without being told
through receiving check marks or words of approval. Thus, internal rein-
forcement becomes a powerful support during those periods when the child
must maintain his attention to a task or pursue a solution to a problem.

AT this stage the child is able to employ the project method, al-
though it may be on a very |imited scale. He now can complete an assign-
ment and is willing to wait for some time in order to :-zeive a reward
such as a grade.

There are higher levels of reinforcement such as status, running
fast to be first, or working hard for a position as team captain or class
president. There are symbolic reinforcements such as certificates, dip-
lomas, awards, reports, or degrees. Studies have shown that even certain
purchasing behaviors of adult shoppers can be maintained and increased by
the immediate reinforcement of blue chips or green stamps which are
later rewarded by various attractive gifts.

Although the developmental sequence of reinforcement does not appear
to be rigidly defined, the primary ones are important and can be used to
develop or condition symbolic or token higher-leve! reinforcers, as well
as internal reinforcers. For example, the five-year-old child's behavior
problem discussed earlier may have been related to his lack of responsive-

ness to the reinforcement contingencies in the classroom. In the first
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step it was desirable to reinforce this child's sitting behavior with

M & M candies. By pairing the M & M's with phrases |ike "good boy," and
"that's good," the phrases also became conditioned reinforcers and were
used independentiy of the M & M's to maintain his sittin_ behavior.
Later, when he was working on the pegboard tasks, the phrases were paired
with check marks so that these become reinforcers. During this pre-
conditioning period, it was effective to present the check marks together
with the M & M's and the words of approval in order to strengthen the re-
inforcing value of the check marks. Later, this pairing was done on a
random basis and strengthened the reinforcement of the check marks and
words of approval. When 1t = child returned to the classroom, his appro-
priate behavior and attention were :naintained by a schedule of social
approval represented by the check marks and occasional words of approvail .
In this way he moved from his entering reinforcement behavior to the

terminal objectives of responding to ‘the reinforcement in a normal setting. |

Case Study

Bobby, a four-year-old male microcephalic, attended the university-
aftfiliated nursery school for trainable retarded children. At first his
schoo! behavior was uncontrolled and aggressive. Medical reports described
him as having a congenital cerzbral defect with a significantly smal!
head, mental retardation, and the organic behavior syndrome.

The parents are separated and Bobby iives with his mother. She tends
to be hyperactive herself, is very inconsistent in her treatment of Bobby,
and appears to resent and, at times, to reject him.

Despite his medical and environmental problems, Bobby responds to
both social approval and food reinforcement.

Diagnosis was based on the physician's and the social worker's re-
ports, the teacher's comments, and observation. The schoo! variables were

based on information from Prescriptive Teaching {(Peter, 1965), as were the

recommendations for working with the mother and with the medical and
social agencies involved.

Injury. The medical report indicated that Bobby fitted the picture
of microcephaly with closed frontanel and a small cranial vault. A skull
X-ray confirmed the diagnosis of microcephaly with narrow suture markings.
The medical examiner's report stated that he was knock-kneed and f |at-

footed, and that he walked on the insides of his feet.
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Disabiiity. The most relevant disability educationaliy was Bobby's
mental retardation. The second resulting disability was the behavior
syndrome. Bobby was extremely hyperactive, reacting especially to noise
stimuli; his behavior was quite uncontrollabie, unpredictable and often
aggressive; his atfention span was very short. His coordination was poor,
and even the most simple tasks were difficult for him.

Handicap. Because of his retardation, Botby's adaptive behavior is
limited. His verbal ability is limited and consists of a few words used
singly.

The mother reported that he had a tantrum every 20 minutes. At
school it was observed that this represented approximately the frequency
but that these episodes did not occur with the regularity reported. The
Violent periods lasted about 2 minutes and consisted of waving or shaking
his hands, crying out, hitting and biting himself, and when someone was
near, hitting, biting, and kicking them. The student-teacher who worked
with him was bruised about the arms and legs during the first sessions
until she learned how to deal effectively with this behavior.

Most of his behavior in school was aimless in that he did not parti-
cipate with other children and did not play constructively with toys or
equipment. He was destructive and dangerous with equipment. He did not
foltiow verbal instruction nor did he imitate consistenTiy. Sometimes he
responded to his name and occasionally came when called. His lack of
attention to a task and his distractability resulted in severe learning
problems even within the nursery school class for trainable retarded
children.

Prescriptive fteaching. Judy, an education student, was assigned to

work with Bobby for three hours a week for a period of six months. | did
some teaching of Bobby for short periods once a week for demonstration pur-
poses. Judy worked in the nursery school giving him individual instruc-
tion within the classroom, assisting him in group interaction and in
individual instruction in a side room. For the balance of +he school +ime
he was retained in the nursery school. The following description, though
drastically edited and condensed, attempts to capture the essence of the

procedure.
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Entering behavior. Bobby's behavior generally was at a two-year level,

but he had particular deficits in social behavior. He was subject to the
sudden outbursts of violent activity described earlier. His self-care was
erratic. He was partiaiiy foilet frained. Sometfimes he would defecate

or urinate when taken to the toilet but he would not indicate when he needed
to go. Behavior with peers was very primitive. He pushed them out of his
way, hit them with toys, and kicked, bit, or hit them if he did not get
something he was trying to take from them. His response to adults was even
more immature. He did not look at the adult when his name was called or
when attempts were made to show him something. There was |ittie eye con-
tact. tye fixation on the face, a behavior described in early social devel-
opment, normally occurs around three months. Bobby's response to other
children is approximately at a one-year level. These evaluations helped
provide a starting point and the description of normal social development
indicated the curriculum for his social learning.

His responsiveness to certain eliciting events not included above are
of importance. Although many of his violent outbursts appeared to be un-
provoked, he seemed particularly responsive to sounds and a sudden loud
noise wciiia bring on an attack. He was distracted by almost any sound.

The stimulation of the classroom increased his hyperactivity.

Bobby's response to reinforcemert was quite primitive. Initial ob-
servation and a few trials showed food to be the strongest reinforcement.
Hugging and stroking were effective, but words of approval accompanied by
smiles and gestures had little reinforcing value. Tokens (poker chips,
beads, efc.) were ineffective.

With this information the assessment of Bobby's entering behavior pro-
vided a description of his responsiveness to eliciting events (S), his
behavioral development (B), and his responsiveness to reinforcement (R).

Terminal objectives. Because his social behavior was so inadequate

in contrast fto his motor, physical, and mental development the objectives
were primarily concerned with social adaptation such as his ability tfo:
l. attend to and complete nursery school tasks, including pegboards,
form boards, nesting boxes, and puzzles,
2. attend to the teacher during instruction and carry out simple

commissions,
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come when called and respond to his name,

indicate ftoilet needs,

maintain non-violent behavior under normal classroom circum=-
stances,

6. cooperate with other children.

The eliciting events and reinforcements supporting the terminal be-
havior were defined as those occurring in this particular nursery school.
The program would be successful if the special intervention of three hours
per week of individual instruction achieved these behaviors when Bobby was
in class and not receiving special individual instruction. Success would
be determined in relation fo the number of objectives achieved, the fre-
quency of occurrence of the behaviors, and the proficiency of the attain-
ment.

It is not practical, with such severely handicapped children, to
establish rigid criteria for success in defining terminal objectives. The
progress that can be expected for Bobby in six months under these circum-
stances is unknown. The nursery school teacher felt that Bobby could bene-
fit significantly from his school experience if he could develop some of
these social skills. |1 was necessary to establish criteria for success
in describing en route objectives in order to have a basis for deciding
when Tc move to the next step. |If the terminal objective was a change of
placement for Bobby, then criteria for that placement should be stated,
but in The nursery school concern was for the development of more adaptive
social behavior so that he could profit from the schcol experience. A
pass-or-fail concept was inappropriate in this case.

Developmental curriculum. The lowest level social skill to be ac-

quired was to attend to an adult when the adult spoke to him. The highest
levels were the use of language and the practice of impulse control. The
abilities in between are described as a sequence of developmental tasks.
During the teaching process, the methods of achieving these developmental
abilities were determined through trial and error or a cut-and-fit pro-
cedure. The objectives were for nim to:

A. attend to an adult and respond to his name;

B. come when called;

C. sit in a chair on command;
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D. respond to the word "no";
assemble pegboards, form boards, and puzzles;

F. engage in parallel play;

G. integrate his behavior with others;

H. take turns with others;

I. help others;

J indicate toilet needs;

K. carry out a simple commission;

L. recognize common objects;

M. recognize people and their names;

N. speak in sentences;

0. maintain non-violent behavior.

Teaching. This description of the teaching process is |limited to the
main events used to bring about the progressive changes in behavior de-
scribed above. The consistent approach Judy employed toward Bobby was
firm-kindness (Peter, 1965). The teaching process is described by (a)
stating tThe en route behavioral objectives, and (I) explaining the use of
specific rew instructional materials and methods employed as the eliciting
events, (2) recording Bobby's behavioral response, (3) defining the prin-
cipal reinforcements employed, and (4) describing concomitant developmental
changes in behavior as they occurred in relation to the responses directly
control led by the teaching process.

(2) En route objective. When called by name, Bobby will look in the

direction of the speaker 8 out of 10 times. (80% is adequate since it is
not always necessary for the child To look at the speaker, although it is
a desirable response at this stage.)

(1) Eliciting event. Bobby was seated in a small chair facing Judy
and in a manner barring his escape. She said, "Bobby," and waited for him
to look in her direction. In the beginning when he would sta'e 1o one side
she wouid say, "Bobby, look at me," and gently turn his face in her direc-
tion.

(2) Behavior. Looking in the direction ¢f the speaker was rewarded

in the beginning and this was shaped until eye contact was the only rein-

forced response.
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(3) Reinforcement. Looking in the appropriate direction was immedi-
ately reinforqed by simultanecusly putting an M & M candy in his mouth,
saying, "good," and smiling. When he learned to look at the speaker's
face with only the help of "Bobby," or "Bobby, look at me," the M & M's
were given at random to strengthen the reinforcement of the smiles and
"good." At the end of the first hour, saying '"Bobby" elicited the response
at least eight out of ten times. This was reviewed at the beginning of

the next and successive sessions.

(b) En route objective. Bobby will come when called, consistently

ten times.

(1) Eliciting event. At first, Judy held Bobby by both hands while
he stood facing her. She said, "Bobby come!" or "Bobby, come here!'" and
then pulled him toward her. Later she held him by one hand, and still
later she called him from a distance of six feet. When this was achieved,
she moved him from the small rcom where they were working to the big class-
room with the other children.

(2) Behavior. |In the beginning he struggled, but when he came with-
out resistance one hand was released and he was only guided toward Judy.
When he came without any physical guidance or pulling to initiate the be-
havior, both hands were released. When he came consistently 10 times
while in the small room, he was moved to the classroom where distractions re-
duced success to about 50%. Many trials at various distances were needed
before the criteria of 10 consistent performances occurred.

(3) Reinforcement. When Bobby e€ame to ti1.2 teacher, he was first
given an M & M, "good," or "good boy," and a pat on the shoulder.

(4) Concomitant development. The nursery school teacher reported

general improvement in his behavior including coming when called and some

reduction in viotent behavior.

(c) En route objective. When told to sit in a chair, Bobby will fol-

low the instruction and will sit for two minutes without restraint.

(1) Eliciting event. Bobby was told to "sit" or "sit down" and was
then gently guided or pushed into a sitting position in the chair. After
tour presentations of this event he was simply told to "sit" and in the

class situation the chair was indicared by pointing.
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(2} Behavior. He sat without resistance and quickly learned to fol-
low directions regarding which chair to sit in. Remaining seated occurred
infrequently.

(3) Reinforcement. Sitting was immediately followed by "good." a
smile, and a pat on the shoulder. These reinforcements singly and in com-
bination were continued at intervals to maintain the sitting behavior. |f
he got up before the two minutes expired, Judy turned away from him.

(4) Concomitant development. The nursery school teacher reported that
Bobby had altered his running away behavior. Previously, he ran away when
approached, but now he usually would wait when being approached by her or
other adults working as volunteers. He usually came when cailed and sat at
the table when instructed to do so but he did not wait while the fruit or
juice was being served. He was out of his seat frequently and usually in-

terfered with other children.

(d) En route objective. He will stop his present behavior on the

command "no!"

(1) Eliciting event. Bobby was instructed to sit in a chair and to
"stay" or "'stay in the chair." |f he stood up or, preferably, at the ini-
tiation of standing up, the word "no" was said emphatically and paired with
restraining him from completing the act of standing. After repeated pair-
ings, the word "no" was effective by itself. When "no" became effective
in this situation it was used similarly as the event to elicit a cessation
of other behaviors such as hitting children or the teacher.

(2) Behavior. Saying the word "no" became an effective means of
stopping his undesirable behavior. When "no" accompanied the initiation
of an act he returned to the appropriate behavior. When i+ followed the
completion of the act he stopped but did not return io the appropriate
behavior.

(3) Reinforcement. When, under direct close observation, it was
possible to associate the word "no" with the initiation of an act &nd when
"no" stopped the continuance or completion of the act, Bobby was given
praise and a smile. |f he persisted after '"'no" the word "no" was repeated
sharply and was paired with a slap, usually administered to his wrist or
to the back of his hand. |In the case of kicking, when the initiation of

the behavior was observed, Judy was frequently able to intercept his shin
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with The side of her foot so that as he tried to kick he was blocked, with
somewhat painful consequences, and "no" said sharply was paired with this.
In this way he learn2d to respcend to "no" in its two meanings; one, as a
command to stop and the other as an aversive reinforcement after doing some-
thing wrong.

(4) Concomitant development. The immediate improvement noted in the
classroom was the ability to contirol his undesirable behavior from a dis-
tance. Also in the classroom other ianguage became effective. In "No,
Bobby, stop that!" the word "stop" took on behavioral meaning. Probably
the most significant change was the emergence of self-control. He would
give evidence of initiation of vioient behavior and then stop himself.

From this point cn, learning of desirable social behavior was accelerated.

(e) En route objective. When presented with a variety of pegboards,

form boards, and puzzles, Bobby will assemble them correctly.

(1) Eliciting event. Starting with the presentation and demonstration
of simple pegboards and progressing to more complex pegboards, form boards,
and preschooi jigsaw puzzles, Bobby was given materials that involved moving
from simple fo complex motor and perceptual tasks and,with the puzzles and
games, additional cognitive stimuiation was given him. The earlier tasks
were short and the later ones required longer periods of time.

(2) Behavior. Now Bobby came when called, sat in a chair, attended
to teacher. His violent behavior was under some degree of stimulus control.
He