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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.




. - ————pr Y
N

PE Iy

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-
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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
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"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.




27

"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.
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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"




58

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-
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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).
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