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ABSTRACT: The solution to the educational dilemma is tied necessarily to the ability of teachers to
insure that their students achieve learning ohjectives that are permane to the survival of the culture and
the species. The prowing body of scientifically based practices necessary to eliminate the existing
educational crisis is briefly outlined. It is argued that these practices can he implemented by teachers
who function as strategic scientists, The science used by such teachers include research findings and
teaching models incorporating that research (Precision Teaching, Direct Instruction, Programmed
Instruction, Perscnalized System of Instruction). In order to train, support, and motivate the pervasive
and sustained application of effective pedagogy by teachers who function as strategic scientists, behavior
analysis must be applied to all components of schooling--students, parents, teachers, and supervisors.
One modsl for doing s0 has developed over the last decade. Research studies and applications in six
schools for handicapped children in this country and abroad suggest that this comprehensive application
of behavior analysis to schooling (CABAS) is effective, efficient, and viable.

THE EDUCATIONAL CRISIS

The greatest experiment in education in the history of the world, that of free
and available public schooling, has failed to realize its potential (C. Greer, 1972).!
Does this mean that the country that launched the experiment is in peril? The
figures on crime in schools, the exodus of the middle class from public schools, and
the ineptness of graduates to meet the requirements of employers are alarming
signs of a national crisis. Moreover, our inability to compensate for abuses to
minorities by providing them with adequate skills with which they can command
the respect of the market-place suggests that schools may even exacerbate the
dilemma. Students in the T.S. have performed dismally when compared with
students from similar industrial nations for the last six years (Hitchens, 1990).
Today’s children of even well-to-do parents will have to compete with the better
educated chjld in Qsaka, not the child from schools in the ghetto. Even more
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importantly, will the children of today be able to cooperate in intelligent ways as
adults such that the species will survive (Skinner, 1984)?

The key to adequate schooling (a prerequisite to excellence) is the teacher.
Teachers have more responsibility for the futures of children than any other
professionals. School-age children spend the major portion of their day with
teachers. Only parents have a greater role and, increasingly, teachers spend more
waking hours with children than do many parents. Despite the responsibility and
opportunity, teaching as a profession has never had the power (defined as tools and
science) to realize its charge to educate.® American education is a process of
selection, not of education (Keller, 1978).

Everyone from presidential commissions to leaders of teachers unions
(Shanker, 1984) have noted with increasing urgency that there iz a crisis, There
have been attempts to meet the crisis by well intentioned governmental agencies,
universities, and foundations. Proposals for solutions have included increased
teachers’ pay, stronger liberal arts backgrounds for those entering the profession,
voucher systems, and more stringent graduation requirements. Unfortunately, all
of these potentially useful approaches simply increase the responsibility of the
teacher without increasing the ability and power of teachers to teach. Some
educators have defended the current teaching practices by asserting that schools are
but a reflection of society and until society is fixed, schools will remain unchanged
(Cremin, 1982). One wonders how society is to be salvaged if a unit as small as a
school is beyond reach.

The necessary component for any solution is the practice of an effective
pedagogy by teachers. None of the reform efforts deal with pedagogy; it is as
if..."pedagogy is a dirty word” (Skinner, 1984, p.2). Itis commonly assumed that the
medical crisis created by AIDS will be laid to rest only when a scientific solution is
found. It is no less true for education. The key to the educational dilemma is to
apply the existing science of teaching or pedagogy and expand that science
throughout America’s school systems.

PEDAGOGY: WHAT SCIENCE EXISTS?

The problem is indeed one of a science and technology of teaching (Greer,
1983). The pedagogical practices that are widely used are inadequate for the
responsibility given teachers for improving the prognosis for our culture.

Some presume that inadequate teaching can be rectified with the introduction
of more sophisticated hardware. However, equipment such as the overhead
prajector, the VCR, or the computer can help only if there is a better science and
technology of pedagogy. Sophisticated electronic devices will compound the problem
by magnifying the application of inadequate teaching practices.-

Even educational researchers bemoan what they presume is the lack of a
science of pedagogy (Brophy, 1983). Schools of education have been blamed for this
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inadequacy, but in reality, schools of education have obtained their research tools
from other parts of the university, particularly from psychology and the other social
sciences. Only one small branch of psychology has provided a science and
technology, and that branch, behaviorology, is a small minority with little political
clout (Greer, 1983). Thus the science is known by only a few educators.

The scientific practices adopted by most educational researchers were ones
based on actuarial statistical assumptions and a hypothetico-deductive epistemology
anchored to a mind/body dualism (Zuriff, 1986). Psychology has offered theories
of development based on age and performance correlations (still another way to
select earlier on), theories of personality, theories of learning, theories of memory
(but is memory the problem?), psychodynamics, and other byproducts of
etvironment/behavior interactions that tell us little about how to teach more and
faster. Remunerative tests for traits or hypothetical constructs have proliferated and
while they may tell us about the distribution of such traits and hypothetical
constructs, they are useless to pedagogy. In fact, they impede. For example, one
supposedly new notion asserts that children have multiple intefligences (Gardner,
1890). Such a notion is strongly reminiscent of trait psychology of the early
twentieth century and serves as another example of an explanatory fiction that
makes the ohjectives of instruction even more inaccessible,” thereby providing a new
rationalization for inadequate instruction.

Using tocls from psychology, educational researchers set out to determine
what existing educational practices were most useful. They assessed team teaching,
audiovisual aides, counseling and other support services, the salary of teachers,
child-centered (explore and discover) versus teacher-oriented (authoritarian)
strategies, conceptual questioning versus drill, problem-solving approaches, money
spent per pupil, and warmth of the teacher. The answers were overwhelmingly
equivocal {Stephens, 1967) because the tools used were the wrong ones to use and
because the questions asked were the wrong ones to ask.

Inadequate Methodology. The statistically based assumptions underlying group
comparigson research will continually produce norm-shaped curves with the same
distribution of problems. If one pretests, exposes groups to comparative procedures
for a fixed period of time, and posttests, at best, the mean for one group may be
higher but the distribution will remain the same.* The variability will remain, even
for the best procedure. A methodology iz needed that will apply scientific
procedures to the individual. Such seientific procedures predate Mendelian and
Gaussian statistical approaches. They are found in the natural sciences (Johnston
& Pennypacker, 1880; Mach, 1980; Sidman, 1960). In such approaches, procedures
that are effective in individual cases are replicated across individuals until principles
of behavior are inductively obtained. The variability between individuals becomes
the source for future research rather than a residual artifact fo be averaged out.
The phylogenetic and ontogenetic differences should contribute to different
instructional - procedures, mnot selection.  The prineipal differences in the
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methodologies is tied, however, to the questions asked. Rather than asking what
are the comparative effects of traditional approaches to teaching in traditional
settings, a science of pedagogy must ask: what does the teacher need to do fo
produce mastery and fiuency for each student?

THE RIGHT QUESTION AND ADEQUATE METHODOLOGY

Teachers require pedagogical tools commensurate with their responsibility--
ones that are powerful enough to teach all children un#l they have fluent mastery
of repertoires needed for their well-being and that of society. The variability in the
effectiveness of the procedures must not be allowed to spread across the population
in a bell-shaped curve, allowing some to exceed the mean, most to perform at
mediocre levels. and some to fail. Rather, the variability should lie in the spread
required by students to achieve mastery (e.g., number of instructional
trials/opportunities). The quests of effective teaching and an effective instructional
science are the same. Increase the number of instructional opportunities and
decrease or eliminate errors for each individual. Bit by bit the inductive procedure
will lead to acerual of more powerful principles and tactics.

However, asking the old questions and using the group methodology,
educational researchers had by the end of the eighties found one useful fact.
Students in classrooms who were taught by teachers who induced their children to
be more task-engaged were more successful. Also, those teachers had their students
respond often. They measured the accuracy of student responses frequently and
directly (Stallings, 1980). Yet this research effort had not produced a literature on
what pedagogy teachers had used to produce more engaged students (Brophy, 1983).
It is ironical that at the same time a get of sophisticated scientific principles, tactics,
and methodologies were developed (in another literature) that prescribed effective
pedagogical practices. Moreover, the literature of this scientific approach gpecified
better measures--measures of absolute units such as correct responses of behaviors
taught at the time taught. These measures were in contrast to projective tests of
achievement done after the fact (posttest with standardized test) or task
engagement.

The best and hardest measures of instruction are mastery and fluency of the
responses needed for the specific setting and problem encountered by the student.
"Retention” must be measured similarly. And if the instruction is adequate and the
environment and setting event are the same, the student will respond similarly.
Pedagogical questions about maintenance and generalization involve searches for
differences and similarities in controlling stimuli, not individuals. The literature of
behavior analysis and its related epistemology has supplied a basic technology of
pedagogy and, more importantly, a means to an even more powerful science and
technology of pedagogy (Greer, 1083).
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SPREAD OF A SCIENCE OF PEDAGOGY

There is evidence that many substantive findings from the science of behavior
are entering gradually into the educational literature, if not into widespread
schooling practices. These findings include emphasis on (a) presentation of frequent
opportunities to respond and tactics such as tutoring to insure more opportunities
(Greenwood, Delquadri, & Hall, 1984), (b) increased student responding, and (c)
direet measurement of student responding. Still, much of the literature asks the
wrong questions (e.g., student cognitive styles based on theories of cognition) and
relies on hypothetico-deductive scientific procedures.

A science of behavior continues to develop even though practiced by a
minority. The pioneers (Keller, 1968; Skinner, 1968) continue to call out for its
acceptance (Keller, 1978; Skinner, 1984) along with their fellow
scientist/practitioners (Barrett, 1987). The existence and parameters of that effort
have been defended and described elsewhere (Greer, 1983; Greer, 1989). The
lessons that behavior analysis offers provide the basis for effective schooling.
Schools can be developed in which children learn. The model of pedagogy that is
needed is one that casts the teacher in the role of a strategic scientist of instruction.
This will require a revolution in the way teachers work and the way in which they
are supported.

TEACHER AS STRATEGIC SCIENTIST

The teacher who applies the existing science of teaching behaves more as an
applied scientist than as a traditional teacher. The principles of behavior derived
from the basic science and its evolving status with issues such as stimulus
equivalence, the matching law, response deprivation, and establishing operations are
the cutting edge of effective practice. Tactics drawn from 25 years of applied
behavior analysis are integral components of the practice of the effective teacher.
Tactics and strategies from Precision Teaching (Lindsley, 1990), Direct Instruction
(Engelmann & Carmine, 1980), Personalized System of Instruction (Keller, 1968),
and potentially Programmed Instruction (Skinner, 1968) are also substantive
components of the science of teaching.

The teachers who can solve the educational crisis are strategic scientists of the
behavior of their students. The requisite skills of the teacher/scientist may be
categorized into three repertoires, each with multiple levels of skill attainment.
These three repertoires are: (a) contingency shaped behaviora of teaching, (b) verbal
behavior about the science, and (c) verbally mediated behaviors of teaching.

CONTINGENCY SHAPED TEACHING

Many if not all teaching repertoires are shaped directly by the contingencios
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of the classroom. Teachers have learned to "manage” group instruction based on
acquiring classroom survival skills. These contingency shaped repertoires have been
acquired, unfortunately, in the existing school wherein the model is badly designed
to lead to mastery and fluency by each individual student. Fortunately, special
education has changed the old model by drawing on behavior analysis in responding
to a law which requires individualized education plans for all students enrolled in
special education. Moreover, the requirement that these individualized plans be
accountable paved the way for data-based instruction. These requirements changed
the contingencies of the classroom for the special education teacher. Each individual
student’s behavior became a controlling variable for the behavior of the teacher..
The demand set the stage for effective instructional procedures,

The contingency shaped behaviors of the teacher operating in an appropriately
designed special education classroom that is devoted to the individual student
include: (a) desighing instructional objectives based on direct assessments of deficits
in all learning domains, (b) designing instructional methodology with scripted
teacher procedures, (c) measuring directly the responses of students to instructional
presentations, (d) consequating student responses to all instruction in a manner that
increases correct responses while decreasing incoirect responses, (e) increasing
productivity (more three-term contingency trials) and increasing quality (more
correct responses and fewer incorrect responses in less time). )

A teacher trained and functioning in a well-designed classroom manages to
collect reliable data, consequate incorrect responses appropriaiely, reinforce correct
responses, use multiple negative exemplars when necessary, use stimudus and
response delays as needed, use peer models effectively, devise establishing
operations, and manage individualized instruction continuously based on graphs of
student behaviors (Sulzer-Azaroff & Mayer, 1986). Appropriate contingency shaped
behaviors for teachers, however, can develop only in well-designed and properly
supervised classrooms. Otherwise, punitive and ineffective procedures will prevail
as they have in the past (Skinner, 1968), and teachers will measure sporadically
using inadequate and inappropriate measures. Thus, good contingency shaped
teaching skills can be acquired most efficiently only in a classroom designed to
reflect the science of behavior,

VERBAL BEHAVIOR ABOUT THE SCIENCE

Verbal behavior about the science ig initially a separate repertoire for the
teacher. Like most behavior, verbal behavior is independent of contingency shaped
behavior until the verbal behavior comes to function as accurate tacts of classroom
events.” Even independently, it is an important repertoire. Teachers who are
practicing scientists are called on to defend what they do. They must write and
present vocally the basic tenets of the science with reference to their own practices.
All verbal behavior about the science used on the job takes the form of speaker-
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writer behavior, not listener behavior (i.e., multiple choice questions) (Skinner,
1957). Hence, all examinations used to train teachers about the science should be
egsay exams or brief sophisticated recitations.

As the teacher acquires verbal behaviors about the science simultaneously
with the acquisition of contingency-shaped teaching behavior in the classroom, the
verbal behaviors make contact with classroom practices and come to tact (Skinner,
1957) instructional repertoires. These two repertoires converge into verbally
mediated teaching repertoires.®

VERBALLY-MEDIATED TEACHING REPERTOIRES

This third repertoire (initially termed rule-poverned bebavior by Skinner,
1957, and renamed by Vargas, 1988) is crucial and is based on the accumulated
responses derived from the contingency-shaped and verbally-mediated responses.
Note that the terms "creative teaching” are missing from the discussion. Yet all of
the benefits for children of such teachers occur with teachers trained in verbally
mediated repertoires. Moreover the procedures are operational. One can replicate
them and teach them to novice teachers.

Teachers with verbally mediated repertoires of the science learn to deal with
plateaus of student responding by drawing on visual inspections of their students’
data, the literature of the basic science, the literature of applied practices, and their
own contingency shaped behavior. Such teachers can deduct from strategies and
tactics to individual cases and induct from individual cases to general strategies and
tacties. Tactics consist of findings from the applied science while strategies consist
of the principles of behavior and their related epistemology. Inadequate stimulus
presentations, response prompts, teacher consequences, and inappropriate controlling
variables are replaced with adequate antecedents, responses, and consequences
(Selinske, Greer, & Lodhi, 1991).

LEVELS OF PEDAGOGICAL EXPERTISE

Each of these repertoires involve several levels of expertise. One level of
expertise consists simply of keeping all students engaged at individual tasks and
occasionally at group tasks. At this level, the teacher learns instructional control
over her students through contingency shaped, verbal, and verbally-mediated
behaviors that use, describe, and design practices from the science. A more
advanced level involves increasing response opportunities, lowering incorrect
responses while increasing correct responses, and increasing the effectiveness of
teaching assistants. Still more advanced levels include applying new findings of the
science to intractable student behaviors or deficits and developing new tactics based
on strategies. At the most advanced levels, student behavior/environment relations
are analyzed quickly and effective procedures introduced for other teachers who are
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at less advanced levels of expertise. The subcomponents of this repertoire are
described in the following sections.

SUBCOMPONENTS OF TEACHING REPERTOIRES

Each of the three generic repertoires of effective teaching are tied to basic
practices from the science of behavior. The prominent subcomponents are: a)
measurement, b) evaluation of stimulus control (research design), ¢) analyzing and
acting on the data, d) use of the existing substantive findings and packaged models,
e} reliance on a thoroughgoing behavioral epistemology (Zuriff, 1986), and f)
application of logical and behavior analytic principles to the identification of
curricular goals and their subobjectives.

Measurement. Measurement must be direct, quantified in absolute units,
product rather than process oriented, and continuous, These characteristics of the
science prescribe the criteria for the measurement of pedagogical efforts. They were
characteristics of the evolution of the bench science (Skinner, 1938) and the first
applications forged by Lindsley (1990). Schooling must be designed such that
measurement that meets these criteria is the central thread that runs through all
aspects of instruction. Even the existing body of practices found to be effective
requires individually tailored applications that are possible only through pervasive
individualized measurement. )

- Design. Similarly, the application of existing procedures and the development
of new ones require the application of Method of Disagreement (Mill, 1850) or
experimentation at the individual level. Practices developed in the natural sciences
and behavior analysis are feasibly incorporated into classrooms with an adequate
data base. :

Applicdtians. The research literature provide tactics and include applications
for reading (Lindsley, 1990; Sidman & Wilson-Morris, 974; Trovato & Bucher, 1580),
mathematics (Ferritor, Bucholdt, Hamblin, & Smith, 1972; Lovitt & Curtiss, 1968),
spelling (Ollendick, Matson, Esvelt-Dawson, Shapiro, 1980), physical fitness and
sports (Koop & Martin, 1983), speech training (Ingham, 1984), language acquisition
(Hart & Risely, 1974, 1980), writing (Guess, Sailor, Rutherford, & Baer, 1968),
language structure (Steinam, 1977; Whitehurst & Vasta, 1975), the development of
verbal behavior (Lodhi & Greer, 1989; Simic & Bucher, 1980), and even the
development of musical skills and aesthetics (Greer, 1980). In each of these
experiments and numerous others (Sulzer-Azaroff & Mayer, 1986), there are models
of effective measurement tactics wedded to effective pedagogical practices.

Data Analysis. The strategies and tactics governing how teachers make
instructional decisions derived from the data and scientific manipulation of
pedagogical practices are critical. Is the student’s progress adequate or optimal?
Does the instruction need to be changed and what are the tested instructionat
tactics appropriate for the student? What tactics of evaluation need to be used to
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tease out the controlling variables (Johnston & Pennypacker, 1980)? Should the
data be collapsed, blocked, or broken down into minute intrasession analyses? Is
there cyclical variability? What are the stimulus controls and are they being
transferred appropriately? These and other critical decisions require a sophisticated
application of the science by the teacher.

Epistemology. When the need arises for procedures not found in the existing
substantive findings, the philosophy of the science of behavior offers directions
(Skinner, 1974). These guidelines are succinctly prescribed in Precision Teaching
(Lindsley, 1990} and compared with procedures that are unsuccessful by Zuriff
(1986) and Greer (1983). These prescriptions provide the direction for the teacher
functioning as strategic scientist.

Curriculum. Engelmann and Carnine (1982) provide logical tools for analyzing
curricular goals and their components. Similarly, programmed instruction provides
guidelines for shaping stimulus control {Skinner, 1968). However, there is still a
need for task analyses of repertoires that are critical to the performance of students
in the work force and the culture. What are the real repertoires of scientists,
musicians, social workers, mechanics, chefs, and parents? While philosophy may
suggest logical goals, a behavior analysis of the true repertoires may provide more
precise objectives.

Many behavior analysts who have been concerned with education have erred
onh one important issue (Greer & Dorow, 1976). That is, the assumption often has
been made that all that behavior analysts needed to do was provide a science and
the tacties for training target behaviors (pedagogy). Society and specifically
educators were believed to possess a ready set of clearly defined goals to be
achieved. This was just not so. The ultimate goals need to be analyzed and
determined by tools of behavior analysis as well as logic. The advantage of the
logically analyzed seripted curricwlum from Direct Instruction is clear. Similarly,
without the functional perspective of verbal behavior (Skinner, 1957), the goals of
language instruction will be left to the structural perspective of linguists only.
Behavior analytic strategies for determining curriculum and what students and
society should do must be developed much more extensively than they have been
in the past. Strategies and tactics for determining goals of instruction are
embryonic yet are needed to revolutionize instructional presentations. A critical step
concerns the identification of curricular goals. Goals need not be derived necessarily
only through authoritative consensus; the science of behavior provides tools to
identify essential goals. Such goals need to produce not only individuals with
employable skills, but citizens who can protect and draw from a democracy in a
manner that functions for the well-being of the culture and the individual. Indivi-
duals must also have repertoires for consumption of the heritage of the culture as
well as its protection (Hitchens, 1990).
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TEACHER PACKAGES

The science has provided some basic models and packages of instruction that
increase the probability that contingency analysis will control teacher intervention.
These include Direct Instruction (Becker, 1977; Becker & Carnine, 1981),
Personalized System of Instruction (Sherman, Raskin, & Semb, 1982}, the consulting
behavior analyst medel from Kansas (Greenwood et al,, 1984), and the Precision
Teaching Model (Lindsley, 1990). The Follow Through Project report provides not
only evidence for the success of some of the behavioral models, despite the long
controversy, but descriptions of the inadequacy of opposing views (Engelmann &
Carnine, 1982).

COMPREHENSIVE APPLICATION OF BEHAVIOR ANALYSIS
TO SCHOOLING (CABAS)

What has been missing is a systemic comprehensive application of behavior
analysis to schooling, one that incorporates the teaching packages and individual
studies, and one that applies behavior analysis to all components of schooling--
students, teachers, supervisors, and their interactions. Such an approach
simultaneously provides an appropriate setting for training and studying teachers
and supervisors as strategic scientists while providing a continuous modification of
the schooling system based on the flow of data.

Teachers learn their real teaching repertoires, whether poor or competent, in
the environment in which the repertoires are used. As long as the schooling system
is inadequate, only inadequate repertoires will prevail. However, a model for
adequate schooling has developed with little fanfare, and no grant money, and has
been replicated on a small scale. The proposal advocated in this paper is no longer
an inference from the research but a functional schooling model.

CABAS MODEL AND RESEARCH

Over the last decade, a model of schooling has provided small system-wide
settings for the comprehensive application of behavior analysis to the schooling
effort. The model, CABAS (Greer, 1989), is comprehensive in several ways. First,
CABAS is comprehensive in that behavior analytic strategies and tactics are applied
to all parties involved in the school process--students, teachers, supervisors, and
parents. Second, it is comprehensive in that the substantive findings from
individual studies in the literature and packages using the principles of the science
{Precision Teaching, PSI, Programmed Instruction, Direct Instruction) (Englemann
& Carnine, 1982; Keller, 1968; Lindsley, 1990; Skinner, 1968; Sulzer-Azaroff,
Drabman, Greer, Hall, Iwata, & O’Leary, 1988) are incorporated. Third, the
measurement of student, teacher, and supervisor responses occurs on a continuous
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basis. The model measures the behaviors of the teachers and supervisora as well
as of the students. A cybernetic system based on a thoroughgoing operant paradigm
evolved within the constraints and opportunities engendered in the daily operation
of the schools.

The effectiveness of the total package and the role of several components have
been investigated. Greer, McCorkle, and Williams (1989) found correlations between
certain student, teacher, and supervisor bebaviors in a CABAS sehool. This analysis
represented the most extensive test known to the author of relationships between
students, teachers, and supervisors that showed concomitant variance between
specific supervisor, teacher, and student behaviors in a funciioning school across an
entire year. Although the relationships found were only correlational, the control
of procedures, the extent of reliable measurement of absolute units, and the
completeness of the analysis were unique. Furthermore, Babbitt (1986) found a
functional relationship between specific supervisor and teacher behavior and in turn
student responses. That is, increased numbers of supervisor observations resulted
in greater teacher effectivenessreflecied in greater numbers of correct responses hy
students and increased opportunities to respond.

Ingham and Greer (in press) found that the use of the specific observation
procedures of teachers used in the CABAS model by supervisors resulted in
educationally significant increases in accurate teacher presentations, student
responding, and correct student responses. No other CABAS procedures were used
with these teachers, suggesting that the observation procedures alone can be
beneficial. The changes occurred without the use of workshops and through
training in the classroom simply with the use of the Teacher Performance
RatefAccuracy Observation procedure (which is discussed in greater detail below).
Thus, thiz component was cost effective.

Selinske, Greer, and Lodhi (1991) studied the effect of the application of the °

entire CABAS package. The study involved all of the parties in a small school for
children with multiple handicaps across a three-year period. The results showed
functional relationships between the package and student correct responses, teacher
presentations, and objectives achieved. The data from the year following the
experiment showed maintenance of the effects. These results were replicated
recently in an Italian school for handicapped children (Lamm & Greer, in press).
Lamm and Greer also compared the first year of data in the Italian program with
the first year of data in four American CABAS schools. The data were comparable.

The CABAS model emphasizes high rates of presentation of three-term
contingency trials, The term "trial" is not used in the traditional meaning asseciated
with maze trials or medical clinical trials, Rather they (three-term contingency
trials or learn units) involve all instruction in which a student contacts an
antecedent stimulus that is under teacher control, actively responds, and receives
a corrective or reinforcing consequence from a teacher, tutor, or an automated
device, In the CABAS model these are referred to as learn units, The learn units
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may occur in massed, discrete, programmed, or incidental forms. They include free
operant as well as controlled presentations. These learn units are measured
continuously in all five CABAS schools at the level of student, teacher (all students),
supervisor (groups of teachers), and the total school. Learn units are graphed as
total opportunities and correct responses in allotted time with the visual difference
representing incorrect responses or they are displayed as rate per minute correct or
incorrect. These data allow the determination of average (mean) latency per pupil
between instructional opportunities and mean latency between correct responses,
When used in conjunction with the systematic assessment of target and
standardized learning objectives, the latency measure provides a prediction of
instructional effectiveness. While standardized tests of pupil achievement may show
correlations with instructional effectiveness, they provide at best only indirect
meagures. They can be useful as calibration indices for daily instruction at the
school and teacher level but only if the questions on the standardized test have
validity for the goals of the classroom or the needs of society.

Teacher behavior is measured in terms of student responses to learn units in
a teacher’s class and teacher performance on frequent observations of
student/teacher interaction using the Teacher Performance Rate/Accuracy
Observation procedure (Ingham & Greer, in press). Supervisor task accomplishment
is measured by having supervisors log their accomplishments that are related
potentially to student care or behavior change. The accomplishment of some of
these tasks was found to be related to student behavior change and teacher behavior
change in five research studies (Babbitt, 1986; Greer, McCorkle, & Williams, 1989;
Ingham & Greer, in press, Lamm & Greer, 1991; Selinske et al., 1991). Although
it is not known whether all supervisor tasks are related to student performance, the
teacher observation procedure has been directly or indirectly related to all of the
studies. '

In addition to an individualized and scripted curriculum for the students, each
teacher receives an ongoing individualized instructional program devoted to
acquiring or improving skills in applications of behavior analysis. Each module of
instruction includes readings and exercises which increases the teacher’s
sophistication with a) contingency shaped teaching behavior, b) verbal behavior
about the science, and c¢) verbally mediated behavior, These repertoires were
defined and described earlier. The repertoires are taught to mastery and fluency
through PSI procedures. Completion of clusters of modules lead to promotions and
increases in salary.

While the relationship of these teacher training procedures have not been
tested experimentally in all cases, the importance of continuous visual displays of
each teacher’s performance has been found to increase teacher productivity (more
learn units) and teacher quality (more student correct and fewer student incorrect
responses per minute). Dorow, McCorkle, and Greer (1989) found that setiing
teacher criteria for CABAS units individually and at successively higher levels of
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productivity resulted in increases in productivity and correspondingly higher correct
responses without increasing incorrect responses.

The CABAS package has been successfully implemented in one school for ten
years, demonstrating that the behavior analytic school can be operated day in and
day out (Greer et al, 1989). This particular school is a residential school for
severely handicapped children with severe behavior problems. None of the children
or adolescents in the program receive psychotropic drugs. The most common
behavior reduction procedures are nonsecluded time out from reinforcement,
response cost, DRI, DRO, and in a few cases, overcorrection. More importantly,
instruction is frequent and always directly measured. In another school for
behaviorally disordered preschoolers, the primary behavior reduction procedure is
time out in a chair (6 to 20 seconds) in the child’s classroom. Most of these
children are reading before they attend kindergarten. Teacher disapproval occurs
infrequently and positive reinforcement occurs continuously even in those classrooms
for children with very problematic behaviors. Consequently the children enjoy
school and learn. Many of the procedures in the CABAS model need additional
study, particularly with other school populations. However, the strategy of applying
behavior analysis to teachers and supervisors as well as students is key to more
effective schooling. ‘

CONCLUSION

While the development of teachers as strategic scientists will not be sufficient
alone to eliminate all of the problems plaguing our schools, the development of
schools with such teachers is a necessary step. The development of teachers as
strategic scientists in schools for nonhandicapped children will require more
research, wider applications, and continuous modification.” Even with the problems
facing the spread of effective teaching, the fact that such a sophisticated model has
been developed, improved, and maintained against seemingly overwhelming odds
holds promise. It can be argued that the problems in schools for the handicapped
are significantly more difficult (or at least no more difficult) than those encountered
in even the worst of schools for nonhandicapped children. There are no alternatives
on the horizon that have not been shown wanting. There are signs that many
critical social issues can be solved only by the development of effective schooling for
all children. Model schools have been developed that demonstrate that a science of
the behavior of schooling is feasible, effective, and sustainable. The evidence and
the dilemma warrant more comprehensive applications of behavior analysis to
schooling. The development of teachers who are strategic scientists of pedagogy is
a necessary step to the solution of the educational crisis. Such teachers will need
to be trained and supported in schools committed to pervasive applications of
behavior analysis to all components of education,
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NOTES:

1 @ollin Greer (1972) documents the ineffectiveness of the New York City schools of the past in
acculturating the waves of emigrants to the U, 8. In fact, he presents convincing evidence that the
schools actually functioned to thwart upward mobility. Rather than educating, the schools functioned
to select out students.

2 The term power is used here in the sense of shared recognized tools for teaching based on a science.
In the engineering of computers, the development and widespread use of the chip is an analogous example
of the professional power of engineers to produce compuiers capable of certain functions, The invention
and use of the wheel is another example. The presence of the wheel provided the species with thé power
to transport goods at previously impossible lavels, The problems of education have been in place for
centuries. The fact that there are now tools is understandably perplexing to those who do not know
about them.

3 Whether there are multiple or single intelligences clouds the real issue. OF what benefit is an 1. Q.
test with regard to education? The real problems reside in apistemological assumptions about behayior
that predate a science of hehavior. :

4 Certainly the field of statistics has been an important tool in the advancement of some scientific
practices. We can predict elections, the spread of epidemics, and the probability of consumer satisfaction,
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Indeed, there are numerous uses for statistics in education; however, research in pedagogy is currently
a field in which the wholesale application of statistics is unwarranted (Greer, 1983).

% The term taer is from Skinner’s Verbal Behavior (1967). It denates verbal behavior that contacts the
nonverbal envirenment. It is under the control of nonverbal antecedents, certain establishing operations,
and generalized reinforcers. In science the use of tacts {e,g., mammals, chemical compounds, hehavioral
principles) occur when the phenomenon is verbally identified without verbal antecedents.

% Verbally mediated repertoires encampass acts of viewing data (antecedent) and locating sources that
serve to verbally direct the application of scientifically based procedures to the teaching of a student
which in turn results in the desired behavior change for the student. In addition, tacts of processes in
operations result in application of verbal summaries of the science {principles and tactics) to still other
scientific applicationa.

7 The notion of the teacher as researcher was protnulgated by Vance Hall in the firat issue of the Journal
af Applied Behavior Analysis in a research paper by the same name. The notion of the school as a center
of inquiry came from Robert Shaeffer in a hook by that name. Both of these influences affected the
conception of the teacher as strategic scientist. However, Skinner's Behavior of Organisms (1938),
Sidman’s Tactics of Scigrtce (1960}, Johnston and Pennypacker’s Strategies and Tactics of Human Behavioral
Research (1980), and the influence of presentations by Ogden Lindsley were also critical. In addition, the
data generated in the CABAS schools--consisting of millions of recorded responses of teachers,
supervisors, students and parents--shaped the profile of the teacher as strategic scientist.
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