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YESTERDAY, TODAY, AND TOMORROW: LOOKING BACK AT A YEAR OF GROWTH AND 
FORWARD TO OUR NEW CENTURY 

Joseph Cautilli and Beth Rosenwasser 

 
Two years ago, the authors were invited as 

panelists to Delaware Valley Association for 
Behavior Analysis (DVABA) to speak about the new 
Pennsylvania Certification for Behavior Analysts. At 
the time, we greeted the process with the belief 
vaguely reminiscent of Kevin Kostner's film “Field of 
Dreams”: "create a profession and they will come!" 
The time has come to look back and reflect on the 
changes that have come about in Pennsylvania and 
possible changes in the future. 

We believe that our accomplishments are 
reflective of how all behavior analysts in 
Pennsylvania have worked to create usage in 
Pennsylvania. Indeed, behavior analysts who point to 
Pennsylvania as a model for the profession should 
remember the following people who have been 
instrumental. Saul Axelrod, mentor and friend to both 
authors, has for years (the cold years, when behavior 
analysis was harshly dismissed) advocated for 
behavior analysis, and in conjunction with Philip 
Hineline was able to start the state's first master's 
program in Applied Behavior Analysis at Temple 
University. Fran Warkomski, Director, Bureau of 
Special Education (BSE) Pennsylvania Department of 
Education (PDE), was critical in beginning our state’s 
program for certification of behavior analysts.  This 
had been identified as a critical need in providing 
quality services to children with autism (see 
Warkomski, 2000).  Richard Foxx took the lead to 
build the Pennsylvania Association for Behavior 
Analysis (PennABA) and with the help of its officers 
(Rick Kubina, Kimberly Schreck, Beth Rosenwasser, 
and Richard Weissman) organized the first annual 
Pennsylvania Conference on Behavior Analysis in 
March of 2001. Michael Weinberg and Patrick Progar 
consecutively led the local chapter of Delaware 
Valley ABA (DVABA) that provides regular 
business/educational/social meetings for behavior 
analysts in the Delaware Valley.  Penn State 
University has also been instrumental, first with its 
creation of a certification program for behavior 
analysts, then with its master's program in behavior 
analysis (more details on their program in this issue).  
Finally, the editorial staff and interns for the Behavior 
Analyst Today (BAT) have shown commitment and 

dedication in bringing these issues home to readers.  
In particular, the authors would like to recognize our 
associate editor, Maggie Hancock, who has often put 
aside her own writing to dedicate time to helping 
other authors. 

CREATING USE 

In spite of early entry into the field (Cautilli 
& Skinner, 1996), many behavior analysts were 
weary of Pennsylvania's Behavioral Health 
Rehabilitation programs for Children and 
Adolescents, with good reasons. The first was that 
many of the programs were poorly designed (Cautilli, 
Rosenwasser, & Clarke, 2000). The second was that 
limited staff and high rates of reimbursement had 
allowed for many unqualified people to find their way 
into performing behavior specialist work (Cautilli & 
Rosenwasser, 2001).  The third was the general lack 
of knowledge of "behavior specialists" in designing 
treatment plans, setting goals for clients, consulting to 
teachers, and training parents.  In short this was a 
good place for behavior analysts to be; however, 
behavior analysis was still having difficulty with 
disseminating its findings (see Cautilli, Rosenwasser, 
& Skinner, 1996) 

In the last year, we have advocated heavily 
for behavior analysts and supported them to move 
into key administrative positions to use their 
knowledge of organizational behavior management 
(OBM).  OBM can be used to train staff (Cautilli & 
Rosenwasser, 2001) and operationally build 
behavioral health rehabilitation programs (Cautilli & 
Clarke, 2000; Hancock, Cautilli, Rosenwasser, & 
Clarke, 2000; Thomas & Cautilli, 2000).  In an effort 
to disseminate, we have presented at local and 
international conferences on the use of organizational 
behavior management to improve these areas (e.g., 
Cautilli & Clarke, 2001; Cautilli, Clarke, & 
Weinberg, 2001; Cautilli, Henry, & Santilli-Connor, 
2000;  Cautilli, Henry, & Weinberg, 2001). Using our 
alliance with Temple University, we have even 
developed internships in what we have termed 
behavioral administration for applied behavior 
analysts. 
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In addition, we have advocated for a role of 
standardized behavioral rating scales in the 
determination of services.  We have made this 
suggestion in writing to the state and at state level 
Children and Adolescent Service System Providers 
(CASSP) quarterly meeting, and have published in 
this forum (see Cautilli & Rosenwasser, 2001) 

TODAY 

After many letters from Temple behavior 
analysts including Dr. Axelrod and the authors of this 
paper, as well as advocacy from others across the 
state, in May of this year, certification in behavior 
analysis was written into the Pennsylvania regulations 
Chapter 1153 of the Pennsylvania Medical Assistance 
Codes. Soon all behavior specialists in Pennsylvania 
will be required to be certified behavior analysts. We 
believe that this is great progress for children with 
serious emotional disturbance and will help to reduce 
the unnecessary reliance on restraint by TSS 
personnel. We are concerned about the massive 
amount of retraining that will need to be done to bring 
the hundreds of behavior specialists in Pennsylvania 
into compliance with the new regulations. 

THE FUTURE 

The idea of restraint is a good place to begin 
to discuss the future. In BAT 2 Richard Hunter 
published a letter about how HFC regulations would 
negatively impact the clients. Indeed, ban on the use 
of time-out could lead to more restrictive procedures 
being used on clients including an increase in 
hospitalizations and chemical restraint. We believe 
this represents a great opportunity for behavior 
analysts to show our skills. By letting HFC know 
about the use of functional behavioral assessment and 
the competing behaviors model, we can end the use of 
seclusion and restraint, and seriously lessen the use of 
time-out, while increasing the client's level of 
habilitation. All behavior analysts who read this 
publication are encouraged to contact your state 
agencies and ask for meetings with HFC to ensure 
that board certified behavior analysts and behavioral 
psychologists are written into the regulations. It is our 
belief that including a provision requiring Board 
Certified Behavior Analysts into national regulations 
is a critical step to not only increasing our market 
share but also a major step in quality improvement for 
our clients and for those who live in residential 
systems across the United States. 

 

Another area of endeavor for the next year, is 
the plan of Temple University and DVABA to offer 
its first annual conference on Behavior Analysis. We 
are hoping to have this conference sometime in early 
2002 in Philadelphia. All readers are welcome to 
attend. 

Then there is the question of how we get the 
apparent need for applied behavior analysts to 
increase our basic research grants. Behavior analysis 
rests on its research. Information from this research 
creates the technologies of tomorrow. We are just 
beginning to utilize the work of basic researchers in 
stimulus equivalence, the matching law, 
recombinative generalization and temporal extension.  
Basic research presented by Bersh's lab on stimulus 
control demonstrates how even our most basic 
processes need to be explored and enhanced with each 
of these advances directly suggestive of technologies 
and training techniques for tomorrow (see 
DiFrancisco, Andrezjewski, & Bersh, 2001). 

Since many behavior analysts in 
Pennsylvania have worked in the school system, it 
makes sense that they would see certification as an 
end in its own. In the school system once certification 
is achieved, then the practitioner can function with 
only the requirements of maintaining the certification. 
There are no teacher licenses, no school psychologist 
or counselor licenses required by the school system. 
The mental health and mental retardation systems 
outside the school are different. Certification does not 
have the status of licensure and thus restricts what can 
be done and employment futures. Managed care 
companies place a high value on licensure and thus 
behavior analysts need to continue to move in this 
direction if we are to obtain parity with our master 
level peers such as counselors, marriage and family 
therapists, and social workers. Indeed it is many of 
the same people who originally opposed certification 
that now oppose licensure. 

INTERNSHIP IN BEHAVIORAL ADMINISTRATION 

Behavior analysts in administrative positions 
need to open access to these positions to interns. This 
will in short change the delivery of services to 
children and adults. The internship program in 
Behavioral Administration can be two fold (1) 
bringing OBM practices to the social service industry 
and (2) allowing behavior analysts to experience 
performing behavioral assessment for the purpose of 
program evaluation. A good design for this type of 
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internship would be to involve the intern in active 
training in several critical areas.  These include 
training design and execution; program design, 
development, and evaluation (outcomes and customer 
satisfaction); organizational behavior management 
(functional analysis of performance problems and task 
analysis of positions); performance improvement 
(such as training curriculum design); and 
operationally implementing a program description 
(quality and utilization). Each intern should receive 
two hours/week of supervision with a person eligible 
for board certification in applied behavior analysis, as 
well as the opportunity to conduct trainings and field 
and office based supervision with this person. 
Opportunities should be available to learn 
standardized behavioral assessment techniques 
(Functional Behavioral Assessment, Behavior Rating 
Scales such as the Walker-McConnell Scale of Social 
Competence and School Adjustment, or School Social 
Behavior Scales). 

IN CLOSING 

We have created a profession and others have 
come. Locally, many behavior analysts are content 
with their positions. Salary requirements for behavior 
analysts continue to rise. A recent brochure the 
second author received from the Columbus 
Organization located in King of Prussia, which 
relocates behavior analysts throughout the country 
(and pays location costs), hold starting salaries for 
Behavior Analysts in Tennessee, Indiana, Kentucky, 
& Connecticut at $57,000- $60,000/year.  They also 
offer a comprehensive benefits package including 
Health Insurance, a 401 K plan life insurance, long 
and short term disability, liability insurance, and 
tuition reimbursement. In addition, this company 
offers a $250 finder fee for referrals of behavior 
analysts. We expect that behavior analytic services 
will continue to grow. As the needs become more 
apparent for outcomes based interventions, we expect 
that many in other field will discover or rediscover 
behavior analysis. 
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individuals with autism and developmental disabilities. 
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Students will be admitted on a competitive basis and must submit the following: 

• a completed application form 
• two official transcripts of all colleges and universities attended 
• three letters of recommendation 
• a brief (two page) interest statement 

 
The applicant must have a bachelor’s degree from an accredited academic institution, with at least 18 credits in education, psychology, or related disciplines with a 
cumulative grade-point average of 3.0 or above in the last 60 credits. 

 
Scores from the Graduate Record Exam are required in the verbal, quantitative, and analytic portions.  A personal interview may be required. 
 

TRANSFER CREDITS 
The University allows for the approval of up to 10 transfer credits to graduate programs. 
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Requirements for the M.A. in Applied Behavior Analysis include 32 credits in required course work, including the master’s project, supervised Internship experience, 
and 3 elective credits. 
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Psyc    595 Internship (15)  
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Psyc  409   Child Behavior Disorders  (3) 
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Psyc  597   Special Topics (1-3)  
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TOWARD A SCIENCE OF VERBAL BEHAVIOR: PROGRESS AND CHALLENGES 

 
Sam Leigland 

Gonzaga University 
 

A fully -developed science of verbal behavior is of the greatest priority but has been slow to develop 
within behavior analysis.  Nevertheless, progress continues to be made in a number of areas, 
especially in the acquisition of verbal repertoires and in the experimental analysis of “symbolic” 
functions.  Several other areas of research await further development, and formidable methodological 
challenges await the larger development of the verbal field, as the powerful and direct methods of 
behavior analysis confront the subtle and awesome complexity of human verbal interactions.  The 
challenge must be faced, however, as behavior analysis actualizes its potential as a complete and 
comprehensive human science, and makes what would be its greatest contribution to the future of 
humankind. 

In speaking to issues relevant to human 
verbal behavior, B. F. Skinner made occasional 
references to what he called, “a science of verbal 
behavior” (e.g., Skinner, 1945, 1957).  The references 
appear to be made to a specialized and integral part of 
the field of behavior analysis.  The references indicate 
a possibility; a part of behavioral science not yet 
developed, but capable of powerful analyses of the 
most conspicuous and unique functions of human 
beings. 

Progress has certainly been made toward the 
development of such a science, but progress has been 
slow and many challenges remain.  The purpose of 
this commentary is to provide a brief overview of one 
perspective on the progress and challenges involved 
with developing a science of verbal behavior 
(Leigland, 2001). 

The various effects of Skinner’s (1957) book 
Verbal Behavior are the stuff of legend.  The 
sophistication of the book’s extensive interpretations 
were eclipsed for some decades by Chomsky’s (1959) 
notorious polemic, but in recent years there have been 
signs, beginning perhaps with Andresen (1990), that 
the book may be poised for discovery by the larger 
psychological/linguistic communities.  
Accompanying this discovery, the psychological 
community will be treated with a great irony as well.  
As research programs on verbal behavior derived 
from Skinner’s work continue to rise and also to 
prove their worth in the applied arena, Chomsky’s 
theories have been increasingly recognized as failures 
in the context of their own goals and explanatory 
practices (for the detailed history by a linguist, see 

Harris, 1993; for an informative overview and update 
by a behavior analyst, see Schoneberger, 2000). 

Nevertheless, the fact that Skinner’s (1957) 
book did not lead rapidly and directly to an organized 
empirical attack upon the new subject matter has been 
the subject of much speculation and commentary.  
What has happened instead of a rapid and direct 
development of a unified experimental program is the 
gradual evolution of several different strategic lines of 
empirical research.  At least in retrospect, such a 
development should not be too surprising, given the 
complexity of the subject matter involved.  Also, in 
the late 1950s, “the experimental analysis of 
behavior” was still primarily in the scientific business 
of relatively simple experimental preparations with 
non-humans, and was only beginning to move into 
systematic applications to human behavior. 

Now, like the subject matter itself, the 
analysis of verbal behavior is complex and 
multifaceted, with researchers pursuing a variety of 
research strategies and themes.  In looking briefly at 
the progress of the field, two research areas, each 
important to the analysis of verbal behavior, will be 
reviewed in summary fashion (Leigland, 2001). 

PROGRESS 

The first area may be described in general 
terms as the acquisition of verbal repertoires.  In 
behavior analysis, this is the area that has been most 
directly influenced by Skinner’s (1957) Verbal 
Behavior, in that researchers and practitioners make 
productive use of Skinner’s original classification of 
verbal operants (e.g., tacts, mands, intraverbals).  
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Although this research most often finds application in 
the areas of developmental disabilities and autism, it 
is best characterized in terms of its combined basic 
and applied themes. It has seen productive growth 
with the work of Sundberg and his colleagues (e.g., 
Sundberg, Endicott, & Eigenheer, 2000; Sundberg, 
Michael, Partington, & Sundberg, 1996; Sundberg, 
San Juan, Dawdy, & Arguelles, 1990), and others. 

This particular area of verbal behavior 
research is extraordinarily important for several 
reasons.  The fact that it is applied work in an area 
that has been dominant in the larger field of applied 
behavior analysis should not be underestimated.  
Verbal repertoires are more subtle and complex than 
nonverbal repertoires, and the fact that the entire 
history of “scientific theories” regarding language 
acquisition in linguistics, from Chomsky to Pinker, 
has been entirely and completely useless with such 
real-life problems is fact worth advertising.  Further, 
this work should serve as an inspiration to all 
behavior-analytic researchers interested in verbal 
behavior.  This is because the methodological 
strategies involved in these studies are perhaps the 
best examples of how behavior-analytic methods may 
be adapted to a complex subject matter.  Generally 
speaking, the methods may be characterized as direct, 
effective, relatively simple, relatively inexpensive, 
and designed to address both basic and applied 
scientific issues. 

A rather different research theme may be 
placed under this heading as well.  Ernst Moerk (e.g., 
1983, 1992, 1999) is a psycholinguist who years ago 
began a remarkably detailed and painstaking 
reanalysis of the original data from Roger Brown’s 
(e.g., 1973) famous study of language development.  
Brown had concluded that processes such as 
reinforcement could not be seen in the recordings of 
mother-child interactions, as the child’s verbal 
behavior became more complex.  Moerk’s reanalysis, 
much more detailed than Brown’s, revealed a rich, 
complex, and remarkably extensive array of 
interactions between mother and child, where the 
effects of consequences and context seemed to be 
undeniable.  Moerk was led to the field of behavior 
analysis by his reanalyzed data, because behavior 
analysis had the formulation and concepts needed in 
order to account for the effects now revealed.  
Moerk’s brilliant work illustrates, in a somewhat 
unusual way, the importance of a functional analysis 
of verbal behavior.  This work also illustrates 
something that is well known to behavior analysts, as 

well as to generations of physicists, chemists, and 
biologists; that is, that preconceived and superficial 
analyses are inadequate to the task of science. 

The second area of research also involves 
important questions and issues of acquisition, but may 
be distinguished from the preceding area on the basis 
of the abstract character of the relations studied, 
certain methodological and “theoretical” differences, 
and other considerations.  This area may be described 
as the study of equivalence relations and derived 
relational phenomena. 

Although the general phenomena involved are 
familiar, and were clearly described in Skinner’s 
(1957) Verbal Behavior, the systematic experimental 
analyses of the phenomena are of relatively recent 
origins.  Beginning with Sidman’s (e.g., 1994) 
innovative program of basic and applied research, the 
study of equivalence relations and associated derived 
relational phenomena has grown to become the 
dominant research area of the experimental analysis 
of human behavior (although other research themes, 
such as the analysis of rule -governed behavior, have 
also contributed to the analysis of verbal behavior; 
e.g., Catania, Matthews, & Shimoff, 1982; Catania, 
Shimoff, & Matthews, 1989; Hayes, Brownstein, 
Haas, & Greenway, 1986; Joyce & Chase, 1990). 

This area is generally identified with the 
“symbolic” functions of arbitrary events in verbal 
behavior.  However, the exact relations between the 
products of equivalence research on the one hand, and 
the phenomena of verbal behavior (as described, for 
example, in Skinner, 1957) on the other, are both 
important and quite complex.  Some theoretical 
accounts have been proposed as a way of bridging the 
gap between experiments on derived relational 
phenomena and the larger domain of verbal behavior, 
a conspicuous example being that of Relational Frame 
Theory of Hayes, Barnes-Holmes, and Roche (2001).  
Indeed, proponents of this theory insist that the 
theory’s terms and concepts are the only satisfactory 
way to define the term, “verbal” (e.g., Hayes, et al., 
2001; cf. Leigland, 1997). 

While many questions remain regarding the 
observed relations, methodological issues, and 
associated explanatory practices surrounding 
equivalence research, the research itself has certainly 
been shown to be important to human applications 
(e.g., Sidman, 1994).  One promising example of an 
inductively formulated account of such complex 
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interactions is Lowenkron’s concept of joint control 
(e.g., Lowenkron, 1998), a concept that arose directly 
out of practical problems involved with imparting 
complex “symbolic” repertoires in humans. 

CHALLENGES 

One indication of the difficulties involved 
with the full development of the functional analysis of 
verbal behavior is the amount of time this 
development has been taking.  Nearly 45 years after 
the publication of Verbal Behavior (Skinner, 1957), 
the study of verbal behavior is far from being a major 
area of research within behavior analysis, despite its 
central and critical importance to the understanding of 
human behavior in general.  Many challenges remain 
as the development proceeds, and two types of 
challenges will be examined briefly in what follows 
(Leigland, 2001). 

ADDITIONAL RESEARCH THEMES   

One type of challenge concerns areas of 
verbal behavior research that may be important but 
are underdeveloped given our current technical and 
methodological capabilities.  To be sure, questions 
regarding complex relations between arbitrary stimuli 
in the control of human behavior are undoubtedly 
important to issues involving complex units of verbal 
behavior, but other questions present themselves as 
well.  For example, what are the contingencies that 
control the occurrence of various verbal units in real 
time as a verbal interaction proceeds?  Do functional 
consequences have additional or more complex 
properties in such verbal contexts compared to the 
sorts of nonverbal experimental preparations 
traditionally found in the experimental analysis of 
behavior?  These and many other empirical questions 
may be identified with a third area of research in 
verbal behavior, the analysis of the moment-to-
moment interactions and contingencies between 
speaker and listener (e.g., Leigland, 1989, 1996a; 
Place, 1991, 1997). 

Two other areas of research may also be 
considered.  One of these involves verbal processes 
extended in time, of the sort studied in the traditional 
area of “long-term memory,” for example.  Some of 
the opportunities and challenges involved with the 
study of such verbal interactions have been described 
recently by Moerk (1999).  The other area was 
originally described by Skinner (1945) as an early 
interest that he later regarded to be of lesser 
importance, despite his continued confidence in its 

potential success.  This is the functional analysis of 
mentalistic or psychological terms and practices that 
are observed in the extant verbal culture.  Leigland 
(1996b) has made the case that such analyses, while 
involving a number of methodological complexities, 
are indeed possible and could provide several kinds of 
contributions to the field of behavior analysis in 
general, and the functional analysis of verbal behavior 
in particular. 

METHODOLOGICAL ISSUES   

The latter research proposal illustrates a more 
general sort of challenge to the development and 
expansion of the study of verbal behavior.  As 
indicated above, a variety of methodological issues 
present themselves when considering the larger field 
of verbal behavior (e.g., Lattal & Perone, 1998; 
Leigland, 1998, 2001).  One of the overriding themes 
concerns the ways in which the powerful 
characteristics of behavior-analytic methodology may 
be adapted and extended to complex verbal behavior.  
Examples of such characteristics of behavior-analytic 
methodology include the analysis of the behavior of 
the individual, high degrees of experimental control, 
the systematic manipulation variables, direct 
observation of functional relations, and so on. Such 
practices are clearly to be contrasted with group 
designs, inferential statistical analysis and inferred 
relations among variables, derived and highly abstract 
measures of behavior, with the primary goal of 
“supporting” one or another hypothesis or theory, and 
so on. 

As noted above, powerful and direct 
applications of such methodological characteristics 
may be seen in the work of Sundberg and his 
associates (e.g., Sundberg et al., 1996).  The more 
complex the verbal context, however, the more 
challenging the behavior analysis becomes.  Most of 
what we observe as verbal behavior involves, for 
example, multiple effects of multiple variables 
operating over extended time periods, with extensive 
relations among large sets of arbitrary stimuli, where 
private behavior often plays an important role, and so 
on. 

Perhaps a direct analysis is beyond our reach, 
in part because it may be beyond the ethical bounds of 
human experimentation, in part a casualty of myriad 
embedded interactions, nonlinear dynamics, and 
massive complexity.  Yet how are we to know what a 
laboratory analysis of verbal behavior is capable of, 
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when armed with the powerful methods of behavior 
analysis and increasingly sophisticated technology?  
There is only one satisfactory answer to this question, 
and it is not an answer to be provided by theory.  If 
we want to know what variables and contingencies 
are involved with such complex verbal interactions, 
then we must somehow go to them.  Historical 
examples of the inductive, experimental strategy may 
be seen in Skinner’s early work (e.g., Skinner, 1938, 
1956), and eventually behavior analysts may be led to 
the development of experimental preparations, 
allowing for the further systematic identification of 
variables and their interactions in the production of 
verbal phenomena. 

In any case, the importance of the larger task 
cannot be denied.  It is impossible to overestimate the 
importance of the study of verbal behavior to our 
understanding of human behavior, to the survival of 
behavior analysis as a science of human behavior, and 
to the development of science in service to the human 
race.  It may in fact be the single most important topic 
to which the means and methods of science have ever, 
or will ever, be applied. 
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MOMENTUM, MATCHING, AND MEANING:  

TOWARD A FULLER EXPLOITATION OF OPERANT PRINCIPLES 

Paul S. Strand 
Washington State University 

 

The present paper reviews the clinical utility of behavioral momentum and matching theory.  It is suggested that 
these concepts--deriving from operant psychology --outline powerful interventions that are sometimes, 
incorrectly, thought of as contrary to behaviorism.  It is also suggested that these concepts, and the interventions 
deriving from them, are consistent with DeGrandpre's (2000) notion that behaviorism is a theory of the 
construction of meaning.   

In a paper recently published in the American 
Psychologist, Richard DeGrandpre (2000) suggested 
the importance of operant psychology to the 
development of a science of meaning.  He noted that 
operant psychology holds as its subject matter the 
nature of how meaning arises from a social and 
historical context.  As illustrated in both its empirical 
procedures and its philosophical underpinnings, 
operant psychology champions the notion that 
meaning does not reside in objects or activities per se, 
but rather is established through a history of 
organism-environment interactions.  In other words, 
meaning derives from the "coming together of the self 
and object at a, developmentally speaking, particular 
time and place." (p. 723).  Behaviorism, according to 
DeGrandpre, is a theory of development in which a 
primary unit of analysis is choice.  A focus on choice 
is ult imately an inquiry into how value is attained and 
maintained, and the conditions under which it is lost. 

According to this conceptualization, 
behaviorism involves recognizing the process 
whereby organisms generate meaning out of past 
experience.  Of concern is the nature of how 
organisms distribute their efforts between 
concurrently available reinforcement contingencies.  
For example, under what conditions will an individual 
choose a larger yet delayed reward as opposed to a 
smaller yet more immediate reward (Green, Fry, & 
Myerson, 1994; Mischel, Shoda, & Rodriguez, 1989)?  
From this perspective, the job of the applied behavior 
analyst is not simply to alter an immediate context 
such that some behavior or set of behaviors is 
supported or extinguished.  Rather, it is to identify 
and bring about life experiences that are consistent 

with maximizing overall value functions (Rachlin, 
2000).  That is, applied behavior analysis is concerned 
with helping individuals maximize their rewards over 
an extended time frame.  This is contrasted with being 
captivated by immediate and ultimately less 
rewarding value functions.  It is the capacity to 
maximize one's long-term well being that defines 
"freedom" for the behaviorist. 

A BASIC FRAMEWORK FOR BEHAVIOR THERAPY 

Operant psychology has been identified by 
many as having little or no practical significance for 
clinical psychology (Cullen, 1981).  This argument is 
generally based on the specious conclusion that 
operant psychology is overly simplistic with respect 
to its conceptualization of human nature, and that its 
interventions undermine "free will."  Contrary to 
these arguments, however, operant psychology has 
generated several principles and paradigms of study 
that recognize and reflect the complexity of human 
behavior (c.f., Fantino, 1998).  Many of these 
principles derive from the conceptualization of 
behavior as choice.  They support a broad range of 
clinical interventions that heretofore have been 
considered contrary to behavioral theory (Strand, 
2000a).   

In the remainder of this paper I will identify 
and discuss two of these principles--behavioral 
momentum and matching theory.  These principles are 
concerned with the persistence of behavior in the 
absence of reinforcement and the relativity of 
reinforcement, respectively.  Although they differ 
with respect to the behavioral processes they refer to, 
these principles are united in that each presents a 
challenge to an overly simplistic interpretation of the 
Law of Effect--one suggesting an absolute 
relationship between stimuli and behavior.  It is this 
overly simplistic account of behaviorism's most basic 
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statement that triggered pronouncements that 
behaviorism is irrelevant with respect to generating a 
theory of the construction of meaning (Bruner, 1990).  
On the contrary, a behavioral perspective based on 
behavioral momentum and matching theory 
represents a powerful framework for clinical 
interventions deriving from an understanding of how 
the value of rewards derives from a larger context 
than immediate response-reinforcer contingencies.  Of 
primary concern here is the way in which an 
understanding of context empowers a behavioral 
approach to family therapy. 

MATCHING THEORY AND THE RELATIVITY OF 
REINFORCEMENT 

The basis of matching theory, the matching 
law, is a mathematical statement specifying the 
relationship between response rate and reinforcement 
rate (McDowell, 1982).  According to the matching 
law, rate of response is a function not only of 
reinforcement obtained for such responding, but also 
of reinforcement obtained from all other concurrent 
sources.  That is, behavior is recognized to be a 
choice between responding to one contingency versus 
responding to competing contingencies (Herrnstein, 
1961; 1970).  One form of the matching law states 
that human subjects match their response proportions 
to reinforcement proportions (Baum, 1973).  That is, 
given independent schedules in which payoff for 
schedule A is 1/3 and payoff for schedule B is 2/3, 
choices for schedules A and B will be 1/3 and 2/3, 
respectively.  This patterning of responses exists 
despite the fact that economic maximization may call 
for always choosing the more probable outcome 
(schedule B).  Because it explains non-optimal 
behavior, the matching law has been used as the basis 
for explanations of addictions and other patterns of 
behavior referred to as "out of control" and "self 
destructive" (Rachlin, 2000). 

 The clinical implication of the 
matching law is profound if not immediately obvious.  
It is that behavior may be affected without altering the 
contingencies that appear from the standpoint of a 
traditional functional analysis to sustain it.  McDowell 
(1982) cited many studies supporting this conclusion.  
Each of these studies illustrated that the rate of 
occurrence of a target behavior or set of behaviors 
was affected by changes in the reinforcement 
frequency for some alternative behavior.  These 
changes occurred despite their having been no change 
to the absolute rate of reinforcement for the target 

behavior.  For example, several studies have reported 
decreases in disruptive behavior in academic settings 
as a result of increasing rewards for on-task behavior 
(e.g., Martens, Lochner, & Kelly, 1992). When 
utilized to manipulate behavior, such methods are 
referred to as differential-reinforcement-of-other-
behavior (DRO). More recent applications of the 
DRO principle have illustrated decreases in 
aggressive and disruptive behavior as a result of 
increasing rewards for certain forms of 
communicative behaviors (Carr, 1988; Fisher et al., 
1993).  These studies derive from and support the 
notion that, for some individuals, disruptive behavior 
is maintained by its communicative function.  
Instruction in the use of highly rewarded alternative 
communicative methods--referred to as functional 
communication training (FCT)--has resulted in 
reductions in a variety of aversive behaviors (Reichle 
& Wacker, 1993). 

Another corollary of the matching law is that 
the rate of occurrence of some behavior or set of 
behaviors is sensitive not only to changes in 
reinforcement for specific alternative behaviors, but 
also to changes in the rate of reward emanating from 
the sum of all concurrent sources.  Therefore, 
according to the matching law, behavior rates should 
be affected by changes in the availability of 
noncontingent or "free" rewards (McDowell, 1982).  
This prediction has been supported in several studies.  
For example, rates of aggressive behavior of a 
mentally handicapped adult decreased after the 
availability of noncontingent rewards was increased 
(McDowell, 1982).  More recently, applied studies 
have investigated noncontingent reinforcement (NCR) 
with respect to self injury (Fisher, Iwata, & 
Mazaleski, 1997; Vollmer, Iwata, Zarcone, Smith, & 
Mazaleski, 1993), aggression (Vollmer, Ringdahl, 
Roane, & Marcus, 1997), and other severe behavior 
problems (Hanley, Piazza, & Fisher, 1997; Lalli, 
Casey, & Kates, 1997).  Consistent with the relativity 
of reinforcement principle highlighted by the 
matching law, NCR appears to weaken the motivation 
to emit problem behaviors. 

These studies illustrate that response rate is 
not simply a function of what one obtains for a 
particular behavior.  Rather, response rate is 
determined by the reward obtained for some behavior 
relative to the rewards obtained for concurrently 
available alternatives. 
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A number of "non-behavioral" interventions 
for children can be explained with respect to the 
matching law.  For instance, clinicians working from 
developmental and cognitive traditions frequently 
laud the importance of increasing "parental 
responsivity" in order to reduce child behavior 
problems and to increase cognitive development 
(Maccoby, 1992).  Rarely is this intervention 
conceptualized in terms of reinforcement.  However, 
according to matching theory, to the extent that 
parents increase rewards accruing to their children in 
the form of social attention, rates of negative-
attention-seeking behavior will decline. 

 Not only does an appreciation for 
matching theory suggest a set of far-ranging clinical 
interventions.  It also has inspired sensitive research 
methodologies that have identified previously 
undetected reinforcement effects (Snyder & Patterson, 
1995; Strand, Wahler, & Herring, 2001).  That is, 
until recently, studies suggested that individual 
differences in rates of aggression among children 
were unrelated to differences in reinforcement for 
such behavior.  These data challenged the validity of 
reinforcement as a useful concept for understanding 
the development of childhood psychiatric disorders 
such as oppositional defiant disorder and conduct 
disorder (Maccoby, 1992; Robinson, 1985).  
However, Snyder and Patterson (1995) recently 
published the results of a matching law analysis of 
social aggression.  In their analyses, these researchers 
attempted to explain differential rates of aggression in 
terms of relative rather than absolute  rates of 
reinforcement.  To do this, they compared the relative 
rate of reinforcement for aggressive versus non-
aggressive behavior for each child --a within-subjects 
analysis.  This is in contrast to previous studies that 
made comparisons across children regarding rates of 
reinforcement for aggressive behavior.  Results of the 
within-subjects analysis were consistent with 
predictions.  Children for whom aggressive tactics 
were effective at terminating the unwanted behavior 
of others, relative to the effectiveness of non-
aggressive tactics, illustrated higher rates of 
aggression several weeks later than did their peers.  
Comparisons of absolute rates of reinforcement across 
children were unrelated to future rates of aggression. 

To summarize, matching theory tell us at least 
two very important things about behavior.  First, 
behavior is effectively construed in terms of choice.  
Therefore, when attempting to identify reinforcement 
effects, it must be recognized that behavior is a 

function of the reinforcement accruing to that 
behavior, relative to reinforcement accruing to 
alternative forms of behavior.  The crucial 
comparison is across behaviors, not across 
individuals.  Second, given that behavior is ultimately 
about making choices, clinical decision-making 
should focus on a broader context than the 
relationship between a behavior and its consequences.  
Rather, behavior is also a function of reinforcements 
accruing to alternative forms of behavior.  The 
implication of this finding for understanding the Law 
of Effect was succinctly summarized by Snyder 
(1995): "Reinforcement does not mechanically 
increase the 'strength' of a particular response 
independent of other responses, but it does provide 
information about the functional or adaptive value of 
each of the multiple responses that could be made in a 
particular situation.  Responses are selected rather 
than strengthened." (p. 319).  

At least two complementary types of 
behavioral intervention derive from this notion: a 
direct reinforcement approach and an indirect 
reinforcement approach (Strand, 2000b).  A direct 
reinforcement approach has to do with identifying and 
altering the immediate consequences of a behavior 
that we want to either increase or decrease.  This 
approach is illustrated by managing the rewards and 
punishments identified via a traditional functional 
analysis of behavior.  An indirect reinforcement 
approach, on the other hand, has to do with 
attempting to alter some behavior without directly 
altering the rewards and punishments thought to 
maintain it (Thompson, Fisher, Piazza, & Kuhn, 
1998).  This approach concerns affecting some 
behavior by altering the reinforcements accruing to 
alternative forms of behavior.  An example is 
attempting to reduce rates of child noncompliance by 
altering the rewards children obtain for social 
approach behavior (Strand et al., 2001).  It is also 
illustrated by efforts to reduce rates of alcohol 
consumption by increasing the rewards available for 
non-alcohol related activities (Carroll, 1996).  The 
indirect reinforcement approach also encompasses 
efforts to affect behavior by managing the availability 
of noncontingent or "free" reinforcers (McDowell, 
1982). 

BEHAVIORAL MOMENTUM AND STIMULUS-STIMULUS 
ASSOCIATIONS 

Matching theory is broadly concerned with 
response-reinforcer (operant) contingencies.  Its 
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primary datum is rate of responding (behavioral 
velocity).  Behavioral momentum, on the other hand, 
is concerned with stimulus-reinforcer (Pavlovian) 
contingencies, and its primary datum is response 
persistence (behavioral mass).  That is, while 
behavioral velocity is determined by the 
contingencies between responses and reinforcers, 
response persistence (behavioral mass) is determined 
by the overall rate of reinforcement (Mace et al., 
1990; Nevin, Tota, Toquato, & Shull, 1990).    

According to behavioral momentum, to 
generate a high level of persistence for some desired 
class of behavior, one should establish a high rate of 
responding in the presence of a particular stimulus.  
This is generally accomplished by providing a high 
rate of reinforcement for that behavior (Mace, et al., 
1990).  Once established, behavior should persist for a 
time in the presence of that stimulus, even in the 
absence of reinforcement (Nevin, 1988). 

Because it is concerned with the persistence 
of behavior, behavioral momentum should naturally 
be of interest to clinicians.  Here I shall discuss 
behavioral momentum as it relates to: (1) child 
compliance to instructions, (2) scaffolding in child 
development, and (3) parental concerns about 
"spoiling" their children. 

Compliance with Instructions 

In a now classic study, Mace and colleagues 
investigated the effectiveness of a technique for 
increasing compliance to instructions (Mace et al., 
1988).  They illustrated that the likelihood of a low 
probability behavior (e.g., "put your lunch box away") 
could be increased if it was preceded by a high 
probability behavior (e.g., "give me five!").  They 
explained this patterning effect in terms of behavioral 
momentum.  That is, compliance for the initial high 
probability behavior established momentum for the 
response class, "compliance."  Subsequently, the 
momentum just established affected the likelihood of 
other behaviors that share membership in this 
response class. 

Debate exists concerning whether the above-
mentioned technique is consistent with laboratory 
models of behavioral momentum (Brandon & 
Houlihan, 1997; Nevin, 1996; Plaud & Gaither, 
1996).  Nevertheless, it was derived from the theory 
and has interesting implications for clinical work.  In 
particular, it suggests the importance of the patterning 

of requests.  It is likely that parents could facilitate 
child compliance by establishing a context that 
maximizes the likelihood of compliance.  One such 
context is eliciting and rewarding high likelihood 
behavior before prompting children to engage in low 
likelihood behavior--as long as both behaviors are 
members of the same response class.  Such 
procedures have been successfully implemented with 
children with severe behavior problems (Davis et al., 
1994; Davis & Reichle, 1996).  A potential challenge 
regarding the usefulness of this technique is the 
difficulty distressed parents have identifying response 
class characteristics (Wahler & Dumas, 1989). 

Scaffolding and Child Development 

Scaffolding refers to a process whereby 
children are enabled, through adult input, to obtain a 
higher level of performance than would be possible 
without it.  For instance, with timely input from 
adults, a child may complete a puzzle that otherwise 
would be beyond his or her capability.  Children 
whose parents engage in scaffolding behavior have 
been observed to do better not only on the immediate 
task at hand, but also in terms of their subsequent 
social and cognitive activity (Fagot & Gauvain, 1997; 
Kochanska, 1997; Strand, in press). 

According to behavioral momentum, the 
relationship between scaffolding and generalized 
improvements in child performance is an outcome of 
high magnitudes of reinforcement for task 
persistence.  That is, scaffolding involves adults 
ensuring children experience high rates of reward for 
engaging in organized and effortful behavior.  
According to behavioral momentum, high rates of 
reward increase behavioral persistence.  Therefore, 
children exposed to scaffolding are likely, 
subsequently, to persist in their effortful behavior in 
problem-solving settings.  One benefit of this 
persistence, of course, is improved performance 
resulting from a practice effect.  Improved 
performance frequently results in levels of reward that 
sustain the activity in question.  For instance, the 
child who persists on difficult reading assignments is 
more likely to make contact with rewards associated 
with reading proficiency.  Such a child "outgrows" the 
need for high rates of external reinforcement because 
skillful reading generates its own enjoyment. 
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Spoiled Children 

Parents of disruptive and aggressive children 
frequently reveal a reluctance to use positive 
reinforcement as a means for behavior change.  When 
queried parents sometimes state that offering external 
rewards is tantamount to bribery, and that while it 
may work in the short run, it leads ultimately to 
children who require high rewards for minimal effort.  
Said differently, over-rewarding leads to "spoiled" 
children. 

Interestingly, behavioral momentum suggests 
the opposite.  Contrary to parental fears, behavior that 
is highly rewarded is likely to persist when challenged 
by conditions of reduced reward.  Moreover, such 
behavior is likely to become more effective at 
generating its own rewards due to practice.  This 
makes it self-sustaining.  Therefore, clinicians should 
attempt to correct the "spoiled children" error, and 
help parents increase the rewards they bestow on 
children for desired behaviors. 

CONCLUSION 

 DeGrandpre (2000) argued that the 
future success of the behavioral paradigm depends on 
the willingness of behavior analysts to fully exploit 
the implications of basic operant principles.  In the 
present paper the principles of behavioral momentum 
and matching theory have been discussed.  They 
represent the cornerstone for many clinical procedures 
that go beyond the manipulation of direct 
reinforcement contingencies.  These procedures 
include the differential-reinforcement-of-other-
behavior (DRO) and the use of noncontingent rewards 
(NCR).  Such principles also provide a framework for 
understanding and affecting the persistence and the 
generalization of behavior across contexts.  
Behavioral momentum and matching theory support a 
molar or contextualist perspective that is ultimately 
concerned with the construction of meaning. 
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Study Questions 
 

1. Describe the two forms of the matching law as they are presented in this article.   
2. Discuss in detail at least two interventions used to decrease aberrant behavior that are based 

on the matching law. 
3. The author suggests the matching theory tells us two important things about behavior.  

Summarize these conclusions as they relate to the design of intervention strategies. 
4. Explain in terms  of behavioral momentum why the occurrence of a low probability behavior 

might be increased if it were preceded by a high probability behavior.  Describe how this 
intervention strategy is similar to "patterning of requests" to increase compliance. 

5. Discuss "scaffolding" as presented in this article.  Describe how scaffolding relates to 
behavioral momentum. 
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FUNCTIONAL ANALYSIS OF  PRECURRENT CONTINGENCIES BETWEEN  

MANDS AND DESTRUCTIVE BEHAVIOR 

Wayne W. Fisher 
Kennedy Krieger, Marcus Institutes and The Johns Hopkins University School of Medicine 

 

Functional analysis methods have greatly enhanced our ability to assess, understand, and treat problem behavior.  
However, standard functional analysis methods that assess whether problem behavior is maintained by social 
positive reinforcement (e.g., attention, tangible items), social negative reinforcement (e.g., escape from 
demands), and automatic reinforcement (e.g., sensory reinforcement, pain reduction) can produce inconclusive 
results and fail to identify idiosyncratic functions in up to 40% of cases.  One such idiosyncratic function 
involves a precurrent contingency between destructive behavior and a child’s mands (usually spoken requests).  
In this paper, I discuss this unique function of destructive behavior and a specific functional analysis method my 
colleagues and I have developed to analyze its precurrent relation to a child’s mands.  We hypothesize that 
destructive behavior may become a precurrent response for a child’s mands because the two responses produce 
reinforcement more accurately and consistently than either or both responses could if they were operating on the 
environment independent of one another.  

STANDARD FUNCTIONAL ANALYSES 

Functional analysis is a set of methods used 
to (a) identify the environmental contexts in 
which aberrant behavior is likely and unlikely 
to occur, (b) determine the contingencies that 
maintain aberrant behavior, and (c) prescribe 
effective treatments.  Although several earlier 
studies examined the effects of a single 
environmental variable on problem behavior 
(e.g., escape; Carr, Newsom, & Binkoff, 
1980), the inception of functional analysis can 
be attributed to the seminal work by Iwata 
and colleagues (Iwata, Dorsey, Slifer, 
Bauman, & Richman, 1982/1994).  What set 
this analysis apart from previous 
investigations was its comprehensive 
approach to analyzing the function of self-
injurious behavior (SIB).  Iwata and 
colleagues developed an experimentally 
sound method to analyze the three operant 
hypotheses for SIB described by Carr (1977).   

Carr suggested that SIB might occur because 
it resulted in attention from caregivers (social positive 
reinforcement), or because it resulted in escape from 
nonpreferred activities (social negative 
reinforcement), or because it produced sensory 
stimulation (automatic positive reinforcement).  Iwata 

et al. (1982/1994) developed an analogue (test) 
condition for each of these hypotheses and compared 
the levels of SIB in each test condition with a control 
condition using a multielement design.  Each 
condition consisted of a discriminative stimulus (Sd), 
an establishing operation (EO), and a consequence for 
the target behavior (SIB). 

  In the attention condition, the test condition 
for social positive reinforcement, the therapist sat in a 
chair, reading a magazine (the Sd), and ignored the 
individual (the EO), but provided attention contingent 
only on occurrences of SIB (the consequence).  If SIB 
was reinforced by attention, then the rates of this 
behavior would tend to be higher in this test condition 
than in the control condition. 

In the demand condition, which served as the 
test condition for social negative reinforcement, the 
room was furnished with work materials (the Sd), the 
individual was prompted to complete nonpreferred 
tasks or demands (the EO), and the demands were 
terminated following occurrences of SIB (the 
consequence).  If SIB was reinforced by escape from 
nonpreferred demands, then rates of SIB would tend 
to be higher in this test condition than in the control 
condition. 

In the test condition for automatic positive 
reinforcement, the individual was alone in a room (the 
Sd), no toys, leisure materials, or other forms of 
stimulation were available (the EO), and SIB resulted 
only in whatever stimulation it produced 
automatically (the consequence).  If SIB was 
reinforced by the stimulation it produced 
automatically, its rates should be higher in this test 
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condition because there were no competing forms of 
stimulation available.  It should be noted that high 
levels of SIB in this condition relative to the control 
condition would be consistent with, but would not 
definitively test, the hypothesis that this behavior was 
maintained by automatic reinforcement.  This is 
because it is often difficult or impossible to 
experimentally manipulate the consequences that are 
automatically produced by a response (Piazza et al., 
1998). 

In the play condition, which served as the 
control condition, none of the establishing operations 
or discriminative stimuli from the test conditions were 
present and SIB resulted only in whatever stimulation 
it produced automatically.  That is, the individual had 
response-independent access to attention and 
stimulating toys or leisure materials and no demands 
were presented. 

Over the last two decades, the robustness of 
these basic methods has been established and 
validated in hundreds of studies, involving a 
variety of different populations and problems 
(see Fisher, DeLeon, & Kuhn, 1999 for a 
discussion).  Functional analysis has 
increased our understanding of problem 
behavior and has given us a more refined and 
rational method of prescribing interventions.  
Nevertheless, over the years, my colleagues 
and I have found that our initial functional 
analysis, using the methods described by 
Iwata et al. (1982/1994), has produced 
equivocal results in almost 40% of cases 
(Derby et al., 2000; Fisher, Thompson, Kuhn, 
Piazza, & Hanley, 2000).  As a result, we 
have developed a set of procedures to help 
clarify ambiguous functional analysis results 
and to identify more idiosyncratic forms of 
social and/or automatic reinforcers (Fisher et 
al., 2000). 

One such idiosyncratic function that we have 
observed and analyzed with a number of children 
involves a precurrent contingency between mands and 
destructive behavior (Bowman, Fisher, Thompson, & 
Piazza, 1997).  In fact, my colleagues and I have now 
observed this function across a number of children 
such that it no longer seems appropriate to refer to it 
as an idiosyncratic function.  Before discussing how 
mands may interact with destructive behavior in a 
precurrent contingency, it may be helpful to define 
and explain such contingencies. 

PRECURRENT CONTINGENCIES 

Precurrent behavior is generally defined as 
any response that increases the effectiveness (at 
obtaining reinforcement) of a subsequent response 
(Parsons, Taylor, & Joyce, 1981; Polson & Parsons, 
1994; Skinner, 1968).  At first glance, the term 
“precurrent” may seem a bit odd, since “pre” and 
“current” refer to different temporal relations.  
However, the latter part of the word (e.g., “current”) 
refers to the current operant that directly produces 
reinforcement (e.g., receiving extra recess time for 
correctly answering a teacher’s question such as, 
“What city in Canada is directly south of its 
neighboring city in the United States?”).  The prefix 
“pre” refers to the fact that certain responses may 
precede the “current” operant and alter the probability 
of reinforcement.  For example, examining a map of 
North America might be a precurrent response that 
would increase the probability of answering the 
teacher’s question correctly (and receiving 
reinforcement) for many students. 

Precurrent relations differ from other complex 
or temporally linked operants such as multiple or 
chained schedules in that the precurrent response is 
neither a formal nor necessary component of the 
three-term contingency that defines an operant 
(antecedent-behavior-consequence).  In the example 
above, answering the teacher’s question correctly 
would produce reinforcement independent of whether 
or not the student looked at the map prior to emitting 
the current operant.  Maintenance of the precurrent 
response depends solely on its ability to alter 
(increase) the probability of reinforcement of the 
current response.  If the teacher asked this same 
question every day for a week, many students would 
probably emit the precurrent response (e.g., looking at 
a map) followed by the current operant (i.e., correctly 
answering the question) on the first day.  However, 
over the course of the week, progressively more 
students would learn to answer the question (the 
current response) without first looking at a map (the 
precurrent response).  That is, the precurrent response 
would extinguish when it no longer affected the 
probability of reinforcement for the current response. 

My colleagues and I have found that 
destructive behavior may sometimes act as a 
precurrent response for spoken mands.  A mand is a 
specific type of verbal operant with two defining 
characteristics (Skinner, 1957).  The first 
characteristic is that a mand is evoked by a specific 
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establishing operation (e.g., sitting in the midday sun) 
and the second is that a mand specifies its reinforcer 
(e.g., a speaker saying to a listener, “Give me a glass 
of ice tea”). 

Skinner (1957) indicated that reinforcement 
of mands is somewhat precarious.  That is, a speaker 
may request a specific reinforcer, but the listener may 
not always be inclined to deliver it.  A speaker can 
increase the probability that the listener will reinforce 
a mand through other responses that function as either 
positive or negative reinforcement for the listener’s 
response to the mand.  For example, a profuse 
expression of thanks after a listener has delivered the 
ice tea requested by the speaker might increase the 
probability of the listener responding favorably to the 
speaker’s future mands.  Alternatively, the speaker 
might increase the probability of reinforcement by 
arranging a contingency so that the listener can avoid 
or escape some aversive event only by reinforcing the 
speaker’s mand (e.g., “Give me your money or else”). 

Children often deliver mands to their parents 
or caregiver (e.g., “I want ice cream”), who may 
reinforce the mands (e.g., give the ice cream) or deny 
the request (e.g., “No, we are going to eat dinner 
soon”).  If the adult denies the child’s request, the 
child might respond to the denial by throwing a 
tantrum, which in turn might increase the probability 
that future mands produce reinforcement (assuming 
that the tantrum represents an aversive event for the 
parent). 

Although Skinner (1957) regarded these 
precurrent responses as secondary elements in his 
analysis of mands, in clinical arenas we are often 
more interested in the variables controlling the child’s 
problem behavior than those controlling the child’s 
mands.  My colleagues and I have hypothesized that 
for some children, problem behaviors like aggression, 
self-injury, and property destruction occur not 
because they directly produce primary reinforcement, 
but rather because these destructive behaviors 
increase the probability of reinforcement for mands 
(Fisher et al., 1999). 

The participants my colleagues and I have 
studied in these investigations are school-aged 
children (ages 3 to 21) admitted to either the 
Neurobehavioral Inpatient Unit at the Kennedy 
Krieger Institute in Baltimore, MD or the Severe 
Behavior Day Treatment Program at the Marcus 
Institute in Atlanta, GA.  These children are generally 

diagnosed with autism or mental retardation.  
However, they are admitted primarily for the 
assessment and treatment of severe self-injurious 
behavior (SIB), aggression, or property destruction 
that poses a significant risk to self, others, or the 
environment, which cannot be safely managed or 
effectively treated in a less intensive program.  Those 
who show a precurrent relation between mands and 
these destructive behaviors typically display 
repertoires of spoken language roughly equivalent to 
normally developing children between the ages of 2 ½ 
and 5. 

In our model, there are two relevant child 
behaviors, mands and destructive behavior, and one 
relevant adult behavior, compliance with (or 
reinforcement of) the child’s mands.  In terms of 
Skinner’s analysis (1957), the child is the speaker and 
his or her mand is reinforced by the delivery of the 
requested item (e.g., ice cream).  The child’s 
destructive behavior (e.g., aggression, SIB) is a 
precurrent response that is reinforced by increasing 
the probability of reinforcement for mands.  In the 
above example, destructive behavior does not produce 
ice cream directly, rather it increases the probability 
that the mand will produce ice cream in the future.  
The adult is the listener and his or her relevant 
behavior, compliance with the child’s mands, is 
negatively reinforced by avoidance of the child’s 
destructive behavior.  That is, by complying with all 
or almost all of the child’s mands, the adult avoids the 
child’s destructive behavior, which presumably is an 
aversive event. 

It should be noted that in the above example 
destructive behavior is not reinforced by direct access 
to the ice cream (as might occur in a tangible 
condition of a traditional functional analysis; Fisher et 
al., 1993).  Rather destructive behavior is reinforced 
by its favorable effects on the schedule of 
reinforcement for mands.  This type of contingency is 
much more subtle and difficult to identify through 
informal observations or descriptive assessments 
because delivery of the observable and tangible 
reinforcer (e.g., ice cream) occurs following an 
appropriate behavior (a mand) but not following the 
destructive behavior (Bowman et al., 1997).  The 
stimulus change that occurs following destructive 
behavior is an increase in the future probability of 
reinforcement of mands, which often is not a salient 
or observable event. 
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We are currently studying this hypothesized 
precurrent relation between mands and destructive 
behavior as a component of a research project funded 
(in part) by the National Institute of Child Health and 
Human Development.  The initial study in this line of 
investigation was one in which standard functional 
analyses using the methods developed by Iwata and 
colleagues (Iwata et al., 1982/1994) yielded 
inconclusive results for the participants (Bowman et 
al., 1997).  In the Bowman et al. investigation, my 
colleagues and I developed a specific functional 
analysis, called the mand analysis, which was 
designed to determine whether destructive behavior 
was reinforced by altering the probability of 
reinforcement for the child’s mands.   

ANALYZING PRECURRENT RELATIONS BETWEEN 
MANDS AND DESTRUCTIVE BEHAVIOR 

The mand analysis was based on our informal 
observations of the interactions between these 
children and their parents.  These children delivered 
many mands to their parents (i.e., the children were 
“demanding” or “bossy”), and the parents almost 
always complied with the children’s requests.  Often, 
the requests made by the children were unreasonable 
(e.g., having the adult hop on one foot in a circle 
while playing a card game).  In addition, high rate and 
high intensity destructive behavior occurred primarily 
when the parent said “No” to one of the child’s 
requests or mands.  Based on these observations, we 
developed a specific functional analysis to test the 
hypothesis that the function of destructive behavior 
was to increase adult compliance with the children’s 
mands. 

In the test and control conditions for this 
analysis, the therapist and child participated in a joint 
activity in which the child had historically made 
frequent mands or requests to the adult.  For some 
children, this was a learning task (e.g., reading a story 
together, working on a joint project) and for others it 
was a play activity (e.g., playing cards, taking turns 
on a computer game).  My colleagues and I identified 
the activity by interviewing the parent or caregiver, 
conducting informal observations of parent-child 
interactions, and probing activities until we found one 
or more situations in which the child made frequent 
mands for the adult to behave in a specific manner. 

Once an activity was identified in which the 
child is presenting frequent mands to the adult, we 
conducted the test and control conditions in a multi-

element format.  Session duration was generally ten 
minutes in length.  In the control condition, the 
activity began and the therapist complied with all of 
the child’s mands independent of the occurrence or 
nonoccurrence of destructive behavior.  That is, 
mands produced the specified reinforcer on a FR 1 
schedule and destructive behavior produced no 
differential consequences (i.e., extinction).  In the test 
condition, the child and adult began the activity about 
1 to 2 minutes prior to the start of the session.   
During this pre-session time, the therapist complied 
with all of the child’s mands.  At the start of the 
formal session, the therapist discontinued 
reinforcement of the child’s mands (i.e., mands were 
placed on extinction).  For example, if the child had 
previously directed the therapist to place all face cards 
in one pile and all numbered cards in another pile, the 
therapist would do the exact opposite (i.e., 
noncompliance with the child’s mands).  If the child 
displayed destructive behavior, the therapist would 
resume compliance with the child’s mands for 30 
seconds (i.e., mands reinforced on a FR 1 schedule for 
30 s). 

If mands and destructive behavior were 
related in a precurrent relation, one would expect that 
adult noncompliance with the child’s mands would 
act as an establishing operation and evoke destructive 
behavior, which is what occurred in the Bowman et 
al. (1997) study.  That is, for both participants, rates 
of destructive behavior remained at zero or near-zero 
levels in the control condition, suggesting that the 
establishing operation for destructive behavior was 
absent, presumably because mands were reinforced 
on a FR 1 schedule.  By contrast, in the test condition 
the rates of destructive behavior stabilized at about 2 
per minute.  This is the rate of destructive behavior 
one would expect if it was evoked by adult 
noncompliance with the child’s mands (which 
occurred 30 seconds after the last destructive 
behavior) and reinforcement by resumption of 
reinforcement of child mands. 

TREATMENT OF DESTRUCTIVE BEHAVIOR THAT 
FUNCTIONS AS A PRECURRENT RESPONSE 

The Bowman et al. (1997) study also showed 
how the results of the mand analysis could be used to 
develop an effective treatment for destructive 
behavior.  That is, the identification of the unique 
function of destructive behavior allows one to 
discontinue the specific reinforcement contingency 
responsible for behavioral maintenance (e.g., 
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discontinuation of contingent attention for attention-
maintained behavior; discontinuation of escape for 
behavior maintained by negative reinforcement).  
Moreover, identification of the specific reinforcer for 
destructive behavior allows one to develop effective 
reinforcement-based interventions using the 
consequence that previously reinforced problem 
behavior (e.g., functional communication training 
[FCT]; Carr & Durand, 1985; noncontingent 
reinforcement; Vollmer et al., 1993).   

In the Bowman et al. study we combined FCT 
with extinction (EXT) in this manner.  That is, the 
specific (precurrent) contingency that maintained 
destructive behavior was eliminated (i.e., destructive 
behavior had no effect on the probability of 
reinforcement for mands) and a FCT response (i.e., 
another mand) was reinforced with the precurrent 
contingency that previously maintained destructive 
behavior.  The participants were taught to say “Please 
play my way” or “Please play by my rules” in order to 
access 30 seconds of reinforcement for all other 
mands.  The combination of FCT and EXT reduced 
destructive behavior to near-zero levels for one 
participant and a response cost (compliance was 
terminated contingent on destructive behavior) was 
required to achieve similar results for the other child.  
Finally, over time, the participants were taught that 
only reasonable requests produced reinforcement only 
at appropriate times. 

CONCLUDING COMMENTS AND FUTURE DIRECTIONS 

Why do precurrent contingencies develop 
between mands and destructive behavior?  Our basic 
hypothesis is that these precurrent relations develop 
because the two responses interacting produce 
reinforcement more accurately and consistently than 
either or both responses could if they were operating 
on the environment independent of one another.  
Mands provide the accuracy and destructive behavior 

provides the consistency.  That is, mands are very 
accurate responses with regard to specifying the 
reinforcers that are momentarily preferred, but mands 
are not necessarily effective responses when it comes 
to the probability of reinforcer delivery.  For example, 
a child may successively mand for a toy, a treat, 
social attention, music, and television all in the course 
of an hour or less.  However, a parent may not be 
inclined to deliver each of these reinforcers at the 
bespoken time.  On the other hand, if the child 
displayed SIB (rather than a spoken mand) each time 
the child’s preferences changed (from toy to treat, to 
social attention, etc.), the adult might be more 
inclined to deliver reinforcement, but less able to 
determine the child’s preference at that point in time.  
However, when destructive behavior functions as a 
precurrent response for mands, the adult is able to 
clearly identify the child’s preferences and is also 
likely to be highly motivated to deliver the requested 
reinforcer.  That is, the spoken mand specifies the 
reinforcer and avoidance of destructive behavior 
motivates the parent to deliver the requested item.  

My colleagues and I are conducting several 
studies to extend the findings of Bowman et al. 
(1997).  We now believe that precurrent relations 
between mands and problem behavior are more 
common that we originally envisioned, and it is 
possible that milder behavior problems (e.g., crying, 
tantrums) may also function as precurrent responses 
for children’s mands.  My colleagues and I are 
studying the prevalence of precurrent contingencies 
between destructive behavior and mands to determine 
how common this phenomenon is.  We are also 
conducting systematic direct observations of parent-
child interactions under naturalistic conditions to help 
ascertain the ecological validity of this phenomenon.  
In this investigation, we first establish the rate at 
which parents reinforce mands under naturalistic 
conditions.  Next, we use a bug-in-the-ear device to 
prompt parents to decrease their rate of reinforcement 
of child mands by 50% to determine whether this 
decrement serves as an establishing operation and 
evokes destructive behavior.  My colleagues and I are 
also attempting to determine if it is necessary to 
provide the child with an alternative precurrent 
response (e.g., a FCT response) in order to reduce 
destructive behavior maintained in this manner.  In 
this study, we are comparing the effects of extinction 
alone versus extinction combined with FCT that is 
reinforced with the same precurrent contingency that 
previously maintained destructive behavior.  The 
results of these studies should help improve our 
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understanding of mands and destructive behavior and 
how the two responses may interact in a precurrent 
contingency. 
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EXPANDING ABA INTERVENTION IN INTENSIVE PROGRAMS FOR CHILDREN WITH AUTISM: THE 
INCLUSION OF NATURAL ENVIRONMENT TRAINING AND FLUENCY BASED INSTRUCTION 

Mary Jane Weiss, Rutgers University 

ABA has documented effectiveness for learners with autism.  Over the past 15 years, the effectiveness of early 
intensive behavioral intervention has been empirically validated.  Many of these ABA programs have utilized an 
impressive array of ABA technology, while some programs have relied heavily on the use of discrete trial 
instruction.  Recently, the model of Natural Environment Training has been discussed as an important expansion 
of these programs.  In addition, the utility of Fluency Based Instruction for learners with autism has been 
highlighted.  These two ABA approaches have much to offer students with autism.  Their inclusion in 
educational programming may enhance the effectiveness of instructional efforts. 

 
There is substantial research documenting the 

effectiveness of ABA intervention for children with 
autism (e.g. Birnbrauer & Leach, 1993; Lovaas, 1987; 
Maurice, 1993; McEachin, Smith, & Lovaas, 1993; 
Perry, Cohen, & DeCarlo, 1995).  Research has 
indicated that one of the most significant elements is 
intensity.  Intensity is generally defined as 30 to 40 
hours per week of intervention.  Other elements of 
intensity include a rich ratio of teacher to student 
attention and maximizing learning opportunities. 

Some new directions for children with autism 
within ABA involve incorporating broader 
applications of ABA to build comprehensive 
programs.  Many students with autism have been 
receiving educational programs that rely heavily on 
the use of discrete trial training (DTT).  Discrete trial 
training uses repetition of learning opportunities to 
build skills (Lovaas, 1981; Lovaas, Koegel, Simmons, 
& Long, 1973; Smith, 1993).  Some of the 
components of discrete trial training that have been 
documented to be effective include errorless learning 
(e.g., Etzel & LeBlanc, 1979; Lancioni & Smeets, 
1986; Terrace, 1963; Touchette & Howard, 1984), 
and task variation and interspersal (e.g., Dunlap, 
1984; Mace, Hock, Lalli, West, Belfiore, Pinter, & 
Brown, 1988; Winterling, Dunlap, & O’Neill, 1987; 
Zarcone, Iwata, Hughes, & Vollmer, 1993). 

While this methodology is extremely 
effective in building skills in these learners, the 
addition and integration of several other approaches 
may further enhance instructional outcomes. 

NATURAL ENVIRONMENT TRAINING 

Sundberg & Partington (1998) have outlined 
an educational program based on the principles of 
Verbal Behavior.  Skinner’s (1957) classifications of 
verbal behavior have tremendous curricular 

implications for individuals with autism.  Autism 
involves deficits in many of the areas outlined by 
Skinner.  The deficit in manding may be the most 
obvious and longstanding.  Most students with autism 
present with significant deficits in spontaneity.  Even 
with intervention, these deficits also persist.  
Sundberg & Partington’s emphasis on mand training, 
in particular, adds a unique and extremely important 
focus for students with autism.   

Sundberg & Partington have developed the 
method of Natural Environment Training (NET).  
This model capitalizes on establishing operations to 
build spontaneity.  Specifically, the instructor assesses 
what the learner is motivated by at that particular 
moment in time.  The instructor targets requesting 
(manding) as the initial skill.  The learner’s skills in 
requesting are built through the constant processes of 
capturing and contriving establishing operations.  The 
learner’s spontaneous mands are counted and 
increased.  The instructor serves as an agent of 
reinforcement, which builds rapport.  Gradually, 
demands are faded into the instructional context and 
small delays in the receipt of desired items are 
implemented.  In this way, the instructional context 
begins to include instructor demands as well as 
learner requests. 

Natural Environment Training is similar to 
the Natural Language Paradigm (NLP) and to Pivotal 
Response Training, which both emphasized the use of 
intrinsically motivating materials, teaching in natural 
contexts, and focusing on the child’s immediate 
interests to guide language instruction (Koegel, 
O’Dell, & Koegel, 1987; Laski, Charlop, & 
Schreibman, 1988).  NLP, as described by Koegel, 
Koegel, & Surrat (1992) involves items chosen by the 
child, variations in instructional targets every few 
trials, loose shaping contingencies, natural 
reinforcers, and playful interactions.  NET is usually 
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conducted in the child’s typical daily environment 
(Sundberg & Partington, 1999).  Sundberg and 
Partington have used the context of Skinner’s analysis 
of verbal behavior to analyze the utility of both DTT 
and NET in instructing children with autism, and have 
created an instructional model based on this analysis. 

FLUENCY BASED INSTRUCTION   

An additional direction which has received 
attention in the autism community is Fluency-Based 
Instruction (FBI).  Fluency is defined as responding 
accurately, quickly, and without hesitation (Binder, 
1996; Dougherty & Johnston, 1996).  Fluency is 
achieved through fluency building, which involves 
practice or overlearning (Binder, 1996).  While FBI 
has been conducted with learners within ABA 
approaches for many years (e.g., Lindsley, 1992), its 
extension to autism is rather recent.  However, there 
are a number of good reasons to explore its use for 
learners with autism.  Many individuals with autism 
exhibit significant disfluencies; that is, motor output 
is slowed because of poor coordination or pacing of 
motions.  Secondly, response latency is a significant 
issue for learners with autism.  Many students with 
autism miss social and educational opportunities 
because of their long latencies to respond.  This is 
especially true for interactions with peers, where peer 
initiations may be extinguished when responses do 
not occur in a timely fashion. In Fluency Based 
Instruction, it is possible to assess the automaticity of 
the skill, which may have implications for its practical 
application.   

In Fluency Based Instruction, the focus is on 
the rate at which the learner can demonstrate the skill.  
The learner demonstrates the skill at maximum speed, 
with coaching from an instructor.  This skill 
demonstration occurs initially for very brief periods 
of time (e. g., 10 seconds), and is gradually increased 
as performance increases.  There is a performance 
aim, which is depicted on a standard celeration chart.  
Both the type of skill and the current performance of 
the learner determine the goal for a particular skill.  
Progress is charted on a daily basis, and the learner is 
actively engaged in tracking his or her progress.  A 
variety of instructional adjustments are made to 
increase rate and/or reduce latency, including guided 
timings (where physical assistance is given), changes 
in timing lengths, or alterations in the skill being 
addressed.   

 

Fluency Based Instruction also gives 
information on performance that is not typically 
available within a discrete trial format.  For example, 
errors and correct responses are recorded and tracked 
separately.  This gives more data on which to base 
clinical decisions.  Furthermore, rate based measures 
yield information that percent correct measures 
cannot yield.   

The goals of FBI (RESAA: Retention 
[maintenance], Endurance [sustained performance for 
a sufficient length of time], Stability [ability to 
persevere despite distraction], Application [ability to 
perform skill at fluent rates with novel materials, 
instructions, locations, and persons], and Adduction 
[the creation of new skills through the building of 
component skills]; Johnson & Layng, 1996) are goals, 
which have always been important to instructional 
efforts within ABA.  The systematic assessment of 
these learning outcomes is an excellent addition to 
educational intervention. 

WHAT IS IMPROVED THROUGH THE ADDITION OF 
THESE APPROACHES? 

Some of the challenging characteristics of a 
DTT program can be an inadequate emphasis on the 
development of manding skills and limited control 
and choice for the learner.  Learners may wait for 
instructions, rather than communicate more 
spontaneously.  The primary advantage to 
incorporating NET into DTT is that establishing 
operations are utilized.  As a result of this, rapport is 
readily built with instructors.  The instructional 
context itself is conditioned as a reinforcer.  
Furthermore, spontaneity is increased, because mand 
training is so strongly emphasized.  Finally, because 
the instructor is paired with the delivery of 
reinforcers, positive reinforcement is used much more 
than negative reinforcement to increase compliance 
and responsiveness. 

 Additional characteristics that may be 
overlooked in DTT programs include the 
rate/automaticity of the skill, the number of learning 
opportunities in a given period of time, and 
independent analyses of correct responses and errors.  
FBI adds these elements.  Automaticity, in particular, 
has implications for the functional use of skills.  
Children with autism often miss out on social and 
educational opportunities because their latencies to 
respond are so long.  Building the automaticity of the 
skill ensures that the skill will be available and 
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quickly demonstrated when appropriate (Binder, 
1996).  Furthermore, an independent analysis of 
correct responses and errors can be highly instructive.  
Data based decision making can be more accurate.  
FBI also adds the dimension of component and 
composite skills.  A careful assessment is done of the 
composite skill, to identify component skills.  
Component skills refer to sub-skills, which are 
essential for the execution of a target task, while 
composite skills refer to the larger target task.  
Identifying objects receptively (composite skill) 
requires the sub-skills of scanning and touching 
objects or photos (component skills).  Component 
skill deficits are identified so that composite skills 
may be more efficiently taught (Dougherty & 
Johnston, 1996). 

A COMPREHENSIVE ABA PROGRAM 

One of the greatest challenges to our field 
now is potential divisiveness within the ABA 
community.  There is a tendency to dichotomize 
approaches that are both clearly advantageous to the 
learner and complementary from an instructional 
perspective.  Sundberg & Partington (1999) discuss 
that both DTT and NET are important for teaching 
language to children with autism.  They point out that 
the two approaches typically focus on different types 
of verbal behavior.  NET is initially based primarily 
on manding, which is accomplished by utilizing the 
child’s current EOs, while DTT is based primarily on 
tact and receptive training (Sundberg & Partington, 
1999). 

These authors point out a number of 
advantages of discrete trial training: a high number of 
training trials, a solid way to develop tact, receptive, 
echoic, and imitative behaviors, ease of staff training, 
clarity of target response, simplicity of data 
collection, ease of assessment of progress, and clearly 
defined curricular steps (Sundberg & Partington, 
1999).  They also outline the advantages of NET, 
which include: optimal conditions to teach manding, 
the use of stimuli in the natural environment as target 
SDs, the reduced need for elaborate generalization 
procedures, the naturalistic instructional context, the 
ease of teaching intraverbal behavior, and the reduced 
need for aversive control.  They outline five phases of 
instruction regarding the relative emphasis of DTT or 
NET, depending on the child’s characteristics and the 
instructional goals. 

The critical importance of individualizing the 
decisions in this context was underscored by 
Cummings (1999).  This author emphasized the need 
to address the “goodness of fit” framework (Bailey et 
al., 1990) in matching interventions to learners.  
Individualization requires that we attend to all of the 
aspects of the learner’s environment, to the learner’s 
characteristics and skills, to the quality of 
implementation, and to the maintenance of skills 
(Cummings, 1999).   

The global message is that people with autism 
learn in a variety of ways and through a variety of 
instructional procedures, and that the broad spectrum 
of empirically validated approaches should be 
utilized. Krantz (2000) made this point eloquently: 

“Finally, we can optimize our research 
and practice by reminding ourselves not to 
put all of our ‘eggs’ (i.e., resources, hopes) in 
any single procedural basket.  People with 
autism, like all of us, must learn to learn in a 
variety of ways: from direct instruction; from 
incidental teaching; from television, 
videotape, and computer; from parents, 
teachers, peers, and employers; and from 
pictoral, auditory, and textual cues.  There are 
various intervention procedures, all firmly 
grounded in science, that accomplish these 
different but equally important objectives.  
The most important aspect of these 
procedures is their scientific underpinnings.  
The challenges are to support and promote 
intervention efforts that reflect the array of 
contemporary, empirically based procedures 
and to teach discriminations between 
scientific and unscientific approaches to 
treatment ”. (p. 413)   

While the need to expand the repertoire of 
approaches utilized with children with autism is 
obvious, it is important to balance our enthusiasm 
with cautions as well.  An over emphasis on any 
particular approach diminishes the potential influence 
of our intervention efforts, and threatens the 
individualization which is a hallmark characteristic of 
ABA.  It is imperative that the application of these 
procedures be done in the context of a thorough 
assessment of the learner’s strengths, weaknesses, and 
needs.  It is also important to monitor the 
functionality of these interventions.  Finally, it is 
particularly important to be open to changing 
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instructional procedures when the data does not 
indicate adequate progress.    

The inclusion of NET and FBI in educational 
intervention for children with autism improves our 
educational technology by expanding our array of 
instructional strategies.  As our field moves forward, 
there have been and there will continue to be 
advances in the application of empirically validated 
behavior analytic techniques.  We look forward to the 
identification and incorporation of these strategies, 
which will improve outcomes for our learners. 
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STUDY QUESTIONS 

 
1. Describe/define both the Fluency Based Instruction and Natural Environment Training methodologies. 

2. Compare and contrast the strengths and weaknesses of Discrete Trial Training against either Fluency Based 
Instruction or Natural Environment Training. 

3. What current assessment technology could be used to screen learners with autism for “goodness of fit” with 
the appropriate methodology (DTT, FBI, NET)? 

4. How does Natural Environment Training differ from Pivotal Response Training? 

5. Compare and contrast the efficacy and applicability of using ‘rate’ vs. ‘percent correct’ for both a recording 
paradigm as well as for data based decision making. 
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CONTENT AND CONTINGENCIES: CONSIDERATIONS REGARDING CURRICULUM DEVELOPMENT 
FOR YOUNG CHILDREN WITH AUTISM 

Stein K. Lund, Center for Autism Research and Educational Services, Bancroft NeuroHealth 

Early intensive behavioral intervention (EIBI) for children with autism is a non-linear, multi-component 
endeavor concerned with complex instructional contingencies and curriculum content.  It might be useful to 
think of EIBI in terms of three general elements: curriculum protocol, analysis, and implementation and program 
structuring.  These elements are interdependent and when discussing the clinical field of EIBI all three elements 
must be considered.  Curriculum content and instructional contingencies interact in complex ways as numerous 
skill domains are addressed in a systematic and incremental manner.  In directing this process of cumulative 
hierarchical learning, a strong focus on maintaining intrinsic program coherence is imperative.  The present 
paper discusses some important aspects of the intricacies of EIBI.  

From a behavior analytic perspective autism 
is not viewed as a central deficit but rather the 
condition is conceptualized as a constellation of many 
individual deficits to be treated separately (Lovaas & 
Smith, 1989).  This pragmatic stance is shaped by 
extensive research that shows that improvement in 
one domain does not necessarily facilitate 
improvement in another.  For instance, acquisition of 
prepositions does not necessarily facilitate acquisition 
of pronouns (Lovaas & Smith, 1989).   No aspect of 
skill development can be taken for granted and 
intervention must proceed in incremental steps 
addressing multiple skill domains simultaneously.   

Continuous time analysis of typically 
developing children shows that language development 
proceeds in incremental steps with an abundance of 
structured and fine-tuned environmental support.   
Acquisition of any complex skill requires many levels 
of accomplishment and higher skill levels can be 
acquired effectively only after lower levels have been 
mastered (Moerk, 1992).  As such, learning is 
cumulative and hierarchical (Staats, 1981, 1994).  
These facts are amplified dramatically with respect to 
young children with autism.  Children with autism 
require considerable time, numerous levels of 
accomplishment, incremental steps and highly attuned 
environmental support (i.e., contingency 
arrangements) in order to acquire even basic skills.  
This poses significant conceptual and analytical 
challenges when designing effective intervention.  
Staats (1994) has pointed out that “applied 

behaviorists, acquainted only with the principles of 
reinforcement, are limited in their ability to analyze 
many problems of human behavior, thus 
shortchanging the value of the behavioral approach” 
(p. 105). The clinical field of early intensive 
behavioral intervention (EIBI) transcends the basic 
principles of behavior analysis (i.e., basic conceptual 
calculus and learning principles) and must strive to 
establish concepts and principles that are effective in 
dealing with tremendous behavioral complexity and 
development.  Whereas learning is concerned with the 
formation of new response patterns and response 
functions, development is concerned with “the 
emergence of new kinds of behavioral organization as 
the outcome of transformational sequences from 
previous conditions” (Ribes, 1996, p. 42). 

A NON-LINEAR ENDEAVOR 

The skill building process is not a linear 
endeavor in which individual repertoires comprise 
isolated and unrelated units independently controlled 
by environmental variables.  Rather, skill building is 
encompassed by a complex and dynamic system in 
which behavioral units and repertoires are related and 
interdependent.  Complex behavior is not a matter of 
straight lines that can be adequately accounted for in 
terms of linear logic.  Rather, there are “snags and 
snarls” and multiple “lines” of progression 
characterized by confluence, overlapping and 
convergence.  Furthermore, there are complex 
hierarchies (e.g., category structure) and dynamic 
networks to consider.  According to the concept of 
cumulative and hierarchical learning, one repertoire 
provides the basis for learning another repertoire, etc. 
(Staats, 1981, 1994).  As such, the current behavioral 
repertoire of the child might be considered both a 
dependent variable, as a function of contact with past 
contingencies, and an independent variable with 
respect to subsequent learning.  Current behavior and 

Author’s Note: Portions of the content of this paper were 
presented at the 27 th Annual Convention for Behavior Analysis, 
New Orleans, Louisiana, May 2001.  The author would like to 
thank Donald Eisenhart and Lillian Pelios for their helpful 
comments.  
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present learning contingencies act in conjunction to 
produce further learning.  Staats (1981, 1994) refers 
to a repertoire that is necessary for later learning as a 
Basic Behavior Repertoire (BBR).  The concept of 
BBR is heuristically valuable to the field of 
curriculum development for young children with 
autism since it surpasses the three-term and four-term 
contingency and incorporates the existing repertoire 
of the child as an independent variable in the skill 
building process.  The total behavioral repertoire of 
the child (i.e., the collection of repertoires and their 
dynamic interactional properties) emerges as an 
important focus of analysis.  

Typically, numerous individual components 
combine to yield a BBR and these in turn must be 
related to each other in systematic ways to yield 
coherent behavioral repertoires and emergent or 
generative behavior.  EIBI is characterized by a 
complex curriculum protocol consisting of several 
hundred individual programs or steps organized 
according to more general or broad domains (i.e., 
macro skills) exemplified by memory, imagination, 
and understanding the implications of social behavior 
(McEachin, 2001).  An important task is to analyze 
the “internal structure” of each domain.  By “internal 
structure,” we refer to a constellation of components 
and the relationship between them.  For instance, 
labeling (i.e., tact relation) constitutes a skill where 
the internal structure consists of at least three 
elements.  These elements can be described, as 
opposed to explained by, the whole object assumption 
(the word refers to the whole object not one of its 
parts, features or other aspects of the naming context), 
mutual exclusivity (an object can only have one name 
unless there is overwhelming evidence to the 
contrary) and the taxonomy assumption (the name is 
extended to objects of the same kind not thematically 
or by some other form of extension) (Markman, 
1989).  Naming constitutes a BBR for the acquisition 
of abstract concepts and super-ordinate categorization 
skills. 

Each macro-skill consists of a constellation of 
BBR’s and it is critical to analyze (1) the constellation 
of behavior comprising a BBR, (2) the specific 
learning strategies necessary to establish a BBR, (3) 
the importance of the elements in the BBR as 
prerequisites for the acquisition of subsequent skills, 
(4) how the BBR and the situation (i.e., teaching 
contingencies) exert joint influences in producing 
behavior, and (5) how the BBR will interact 

reciprocally with the environment to determine 
subsequent learning (Burns, 1990).   

THREE ELEMENTS OF EARLY INTENSIVE AND 
COMPREHENSIVE BEHAVIORAL INTERVENTION 

EIBI is a multifaceted and analytic endeavor.  
Unfortunately, the field is often oversimplified by 
being identified with a particular implementation 
methodology (e.g., discrete trial instruction) or 
identified with the implementation of objectives listed 
in a specific curriculum protocol.  It might be useful 
to conceptualize EIBI as a clinical field consisting of 
three general elements: curriculum protocol, analysis, 
and principles of implementation and program 
structuring.  

Curriculum protocol  

A curriculum protocol may be described as “a 
clearly specified and sequenced description of the 
information to be taught” (Olley & Stevenson, 1989).  
However, the word “information” is ambiguous and it 
appears to exclude important factors such as “tool” 
skills (e.g., scanning and sequential responding), and 
properties of behavior (e.g., latency, generalization 
gradients, acquisition rates and fluency).  
Furthermore, a curriculum cannot be restricted to 
specific content (i.e., information) such as specific 
response topographies (e.g., labels), specific 
behavioral chains (e.g., self-help skills) or items of 
factual information (e.g., answering questions or other 
types of intraverbal behavior).  Rather, a curriculum 
protocol must emphasize general skill classes or 
“overarching behavioral classes” in which specific 
content can be replaced with items other than those 
utilized in the initial training.  Examples of such skill 
classes include generalized matching-to-sample, 
generalized imitation, conditional discrimination, 
relational frames, generalized chaining, variability of 
responding, generative responding and super-ordinate 
categorization.  The latter constitutes an important 
repertoire in its allowance for a vast degree of 
generalization and inference through organization and 
coordination of elements of the world.  

A curriculum protocol serves as a guide for 
implementation, a basis for further deconstruction of 
components and subsequent synthesizing of 
components, including sequencing and specification 
of convergence points.  A curriculum protocol is 
clearly a “work in progress” (c.f., Leaf & McEachin, 
1999) not a static product with a definite end or 
boundaries.  Development and refinement of the 
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protocol is informed by several factors including 
developmental sequences, neuroscientific facts, 
conceptual improvement, empirical analysis (e.g., 
experimental analysis) and experience with 
implementation involving a vast variety of children 
with autism.  For practical purposes the curriculum 
protocol can be divided into five broad domains: 
foundational cognitive skills, functional 
communication, linguistic skills, conceptual skills, 
and social cognition.  These domains are highly 
interrelated and interdependent and each domain 
consists of numerous individual programs or steps. 

As previously emphasized improvement in 
one area does not necessarily facilitate improvement 
in another.  Each class of abstract concepts and 
relations must be explicitly identified, specified and 
trained systematically.  Objects and events possess 
many properties and can be related to each other in 
many different ways.  Central aspects of the physical 
realm include properties (e.g., color and shape), 
aspectual or event structuring (stopping, standing, 
continuing etc.), part/whole structure, spatial relations 
(such as prepositions and distance), temporal relations 
(such as before/after, sequential aspects, and 
first/last), functions (i.e., interactional properties), 
frames of coordination (opposite, same as, different 
than, etc.), causal relations (dependencies, direct 
cause/effect, agent/action, etc.) and super-ordinate 
categorization. The complexity and hierarchical 
organization of these various features must be 
carefully specified (i.e., operationalized), analyzed 
(specification of internal structure) and organized into 
a systematic protocol.  

Similarly, the domain of social cognition or 
theory of mind, that is the ability to attribute mental 
states to others and predict behavior based on such 
attributions (Premack & Woodruff, 1978), appears to 
consist of many sub components including imitation, 
emotions (identification and understanding of their 
causes), pretense and imagination, eye direction 
detection, visual perspective taking, joint attention, 
diectic relations (e.g., I/you pronouns, here/there and 
now/then constructions), discrimination between 
appearance and reality (“it seems like” versus “it 
really is”), and causal relations interpreted from “the 
intentional stance” (e.g., emotion causes behavior and 
information causes behavior).  As with the physical 
realm, the challenge pertains to the elucidation of the 
internal structure and systematic sequencing of 
components.  

The various aspects in both the physical and 
social realms require different implementation 
technology and instructional arrangements and these 
dimensions must change as the behavioral repertoire 
becomes more complex and coherent (i.e., integrated).  
It is imperative that each component or step within a 
curriculum protocol be highly coordinated with other 
programs in such a way that individual components 
will eventually merge and yield increasingly higher 
levels of behavioral complexity and sophistication. 
For instance, in teaching children to talk about past 
events and behavior there are many components that 
may be trained in isolation while moving on a 
continuum from highly contrived to natural contexts.  
As a point of departure in establishing this skill the 
child must be able to follow simple instructions (e.g., 
“go to the door”), receptively perform multiple 
actions (e.g., “clap hands and raise arms”), 
expressively label locations and their own actions 
(e.g., “I am clapping”), responding differentially to 
“What are you doing?” versus “What did you do?” 
(i.e., present versus past tense), and discriminate 
between Where and What as in “where did you go?” 
and “what did you do?”  Chaining of actions, 
what/where discrimination, past versus present tense 
discrimination, and following complex receptive 
instructions can be taught as individual components, 
each with respect to a particular set of contingencies.  
As mastery of components is accomplished they can 
be eventually combined enabling the child to respond 
effectively and in a generalized manner to “where did 
you go?” and “what did you do?” questions.  When 
this frame is established, more natural situations may 
be introduced.   

Analysis 

Analysis is an overarching dimension 
concerned with several issues including the analysis 
of basic behavioral repertoires (BBR’s) or 
composite/component specification, the child’s 
behavioral repertoire and learning profile, and the 
conceptual analysis entailing a behavioral 
interpretation of the events encountered.  

As discussed initially, the identification and 
deconstruction of macro-skills and the identification 
of BBR’s and specification of  their internal structure 
is central to the intervention process.  Subsequent to 
this process the various components must be 
structured and sequenced according to a simple -to-
complex continuum.  A curriculum protocol must be 
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subjected to continuous analysis (i.e., deconstruction), 
synthesis and refinement.   

The analysis of the child’s behavioral 
repertoire and learning profile include acquisition 
rate, fluency of performance, discrimination skills, 
generalization skills, generative behavior and 
conceptual capability.  These dimensions change 
continually and different kinds of problems are 
encountered at different times.  The child’s 
performance, not the curriculum sequence, must guide 
the intervention process.  A child that struggles 
cannot be forced through a curriculum that spirals 
toward increasingly higher levels of complexity.  The 
choice of replacing a curriculum aimed at normative 
skill building with a curriculum that focuses on 
accommodating the child’s existing strengths must be 
made in accordance with the data.   

Conceptual analysis entails a behavioral 
interpretation of the events encountered (i.e., 
interpretation of contingencies).  Problem solving is 
compromised without the explicit formulation of 
events as relations between operationalized terms.  
“Mentalistic talk” or folk psychology serve many 
important functions in everyday life but are 
ineffective in the context of behavioral engineering.  
As Donahoe and Palmer (1994) state, “to regard the 
illusory richness of non technical terms as a virtue is 
to mistake obscurity for profundity” (p. 130).   

Implementation and program structuring 

This element emphasizes the specification 
and selection of implementation technology, the 
analysis and adjustment of implementation 
technology, timing and pacing of programs and 
introduction of items, and coordination of material 
and instruction across various programs.  It also 
concerns adjustment of mastery criteria, balancing 
training between contrived and natural environments, 
programmed generalization and the coherence of the 
intervention program as a whole.  

In EIBI, various forms of instructional 
technology must be utilized and implementation 
technology changes as the child’s learning profile and 
behavioral repertoire change.  Implementation 
technology includes various forms of discrete trial 
instruction, principles of behavior fluency, capturing 
and contriving establishing operations, modeling and 
rule governance.  It is important to emphasize that in 
EIBI discrete trial instruction represents a system of 

implementation and must be evaluated in relation to a 
detailed curriculum that gradually moves towards 
higher levels of complexity and sophistication.  
Several behavioral dimensions are encompassed 
within this system including shifting from isolated to 
discrimination trials, the systematic increase in 
discrimination requirements, endurance and 
remembering, stability, latency, component merging 
and generative behavior.  Unfortunately, discrete trial 
instruction is often evaluated or criticized without 
consideration of these aspects.  Some criticism of 
discrete trial instruction might stem from viewing the 
elements of EIBI in an isolated manner or viewing its 
implementation as merely technological (i.e., 
contingencies isolated from content).  Although 
comprised of different aspects, implementation 
technology and the curriculum protocol are 
interdependent. 

In intensive and comprehensive intervention a 
child will concurrently work on several different 
programs. This makes a high degree of coordination 
imperative. The constellation of the child’s total 
program constitutes a pivotal unit of analysis that can 
be captured by the term intrinsic program coherence 
(IPC).  Intrinsic program coherence refers to the 
internal structure of the program as a whole.  As 
opposed to a focus on individual programs, IPC 
emphasizes the relationship between individual 
programs and their internal structure and dynamics.  
In adhering to IPC, we must ask questions such as: 
Why implement this program?  To what other 
programs will it be connected?  Are these programs in 
place?  What materials and instructions should be 
used to teach the program?  Are materials and 
instructions coordinated with material and 
instructions of future programs (i.e., other 
components of the macro-skill)?  Will the teaching 
strategy utilized interfere with other operative 
strategies?  Is the structure of the program compatible 
with the network of programs to which it will be 
connected?   

Programmed generalization is an important 
aspect of IPC.  Skill generalization must be embedded 
within the curriculum sequence and implementation 
process itself.  It is not an ad hoc element to be 
inserted at a later time.  The curriculum protocol must 
specify dimensions such as stimulus generalization 
gradients (e.g., multiple exemplars) and programming 
for inferential behavior that entails structured 
opportunities to combine established verbal units into 
novel sequences and problem solving responses.  
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Stimulus exclusion and stimulus equivalence are 
examples of basic forms of inferential behavior.  A 
particular skill class (i.e., program) must be 
immediately incorporated into the child’s repertoire.  
The child must be required to use the newly acquired 
concept in the context of already existing concepts or 
skills, not merely with respect to some looser 
variation of the original contingencies (i.e., across 
people, material, context and time).  An individual 
program should not “dead end” or be subjected to 
maintenance contingencies, but rather merge with 
other programs to ensure that its application is 
generalized in terms of participation in more complex 
programs or skill units.   

In addition to ensuring numerous 
opportunities to respond to novel environmental 
configurations without direct instruction, it is 
important that variability of responding is reinforced 
explicitly.  As Page and Neuringer (1985) emphasize, 
“operant analysis must not limit itself to predictable 
and controllable behavior. Doing so ignores an 
essential characteristic of operant behavior” (p. 451), 
therefore, variability of responding might be 
considered an operant (if you reinforce stereotypy you 
get stereotypy, if you reinforce variability you get 
variability) (Page & Neuringer, 1985).   Behavioral 
variability can easily be suppressed in children with 
autism and, since variability is fundamental for 
learning, it is imperative that appropriate 
contingencies are arranged from the outset of 
intervention.  This requires provision of multiple 
response options within a program, several concurrent 
programs with overlapping content, and utilization of 
the same material across multiple programs.  
Systematic use of intermittent reinforcement 
schedules (intermittent reinforcement schedules 
typically produce higher response variability along 
many dimensions than continuous reinforcement) 
should be included, and rapid transition to more 
complex skills as mastery of lower levels is achieved.  

CONCLUSION 

EIBI is a complex field in which 
implementation contingencies and content interact in 
intricate ways.  It is not a matter of instructional 
technology, a curriculum protocol or basic behavior 
analysis, but rather a combination of these elements.  
Furthermore, the learning process is cumulative and 
hierarchical.  The concept of cumulative hierarchical 
learning does not emerge directly from the basic 
learning level (Burns, 1988).  The continued 

development of additional concepts and principles 
that can effectively deal with the analysis and 
synthesis of non-linear behavioral complexity is 
warranted.  The concept of BBR might be further 
elucidated and refined since it may serve a useful 
function in accounting for how behavior can be 
organized in increasingly more complex repertoires.  
Most importantly, analysis must be extended to the 
relationship between individua l programs, items 
within the repertoires and instructional technology.  
Therefore, comprehensive behavioral engineering 
requires a distinct emphasis on intrinsic program 
coherence .  
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BEHAVIORAL SOCIAL WORK: WHERE HAS IT BEEN AND WHERE IS IT GOING? 

 
Denise E. Bronson, The Ohio State University 

Bruce A. Thyer, University of Georgia 

Many people outside of social work are 
surprised to learn that social workers have been 
employing behavioral methods for nearly 40 
years to address individual, couple, family, 
community, and social issues, and that social 
workers have been important contributors in the 
field.  In 1987, Jon Bailey wrote in an editorial 
comment: 

I had a stereotype of social workers 
as “do-gooders” who stood in the way of 
effective behavioral treatment…. As it 
turns out, a significant core of 
academicians, researchers, and 
practitioners in social work supports a 
behavioral approach.  Their literature is 
substantial and centers of behavioral 
training in social work exist around the 
country. (Baily, 1987, p. 207) 

Today the contributions and efforts of 
behavioral social workers are still not widely 
recognized.  The purpose of this review is to 
describe the history of behavioral social work, 
its current status, and future directions. 

HISTORY OF BEHAVIORAL SOCIAL WORK 

Behavioral methods were first 
introduced to social work by Edwin J. Thomas 
(1967), a professor at the University of 
Michigan School of Social Work, in a book 
titled The Socio -Behavioral Approach and 
Applications to Social Work. The publications of 
this work coincided with a growing demand in 
social work for more empirical research and 
offered a nice fit with the scientist-practitioner 
model of practice which was becoming 
increasing popular.  In addition, the behavioral 
approach was consistent with two key values in 
social work (Gambrill, 1995).  The first 
emphasizes the importance of the person-in-
environment perspective, i.e., the idea that 
treatment needs to address environmental issues 
that impede a person’s ability to improve their 

life.  The behavioral approach provided a 
framework and a technology to do this.  Second, 
social workers talk about “starting where the 
client is” and the importance of individualized 
assessment and treatment.  This also was 
consistent with the newly emerging behavioral 
approach.   Soon other faculty at the University 
of Michigan adopted a behavioral approach and 
a cohort of social work doctoral students 
interested in behavioral treatment were drawn to 
study in Ann Arbor (Gambrill).  

The infusion of behavioral methods into 
social work occurred quickly.   A survey 
conducted in 1978 indicated that social learning 
theory, which forms the basis of behavioral 
social work practice, was the preferred 
theoretical orientation for one third of the social 
workers sampled (Jayaratne, 1978).   Courses on 
behavioral treatment were added to social work 
curricula (Thyer & Bronson, 1981), textbooks 
emphasizing behavioral methods appeared 
(Rose, 1977; Wodarski & Bagarozzi, 1979), and 
articles by behavioral social workers were 
published in key social work journals. 

The emphasis during this time was 
clearly on how to transfer the knowledge from 
applied behavior analysis to typical social work 
practice environments.  For example, guidelines 
on the use of behavioral methods in practice 
settings were developed (Gambrill, Thomas & 
Carter, 1971; Thomas & Walter, 1973).  Efforts 
were directed at using behavioral methods to 
treat marital difficulties (Thomas, 1977; Stuart, 
1980), child management concerns (Dangel & 
Polster, 1984, 1988), teen pregnancy (Schinke, 
1984), smoking cessation/prevention (Doueck, 
Schinke, Gilchrist, & Snow, 1988), obsessive-
compulsive disorders (Steketee, 1987), and 
caring for the elderly (Pinkston & Linsk, 1982).   
In 1987 a special issue of the Journal of Social 
Service Research edited by Bruce Thyer and 
Walter Hudson presented an overview of the 
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empirical research in behavioral social work.  
Some of the topics included treating chronic 
psychiatric and obsessive-compulsive disorders, 
parenting difficulties, treatment compliance 
problems, sexual dysfunction, drug and alcohol 
abuse, and urinary incontinence in the elderly.  
The excitement of the early years of behavioral 
social work is reflected in the hundreds of 
similar articles authored by social workers 
(Thyer, 1981), the election of a social worker to 
serve as president of the Association for the 
Advancement of Behavior Therapy (i.e., Richard 
Stuart), and the formation of the Association for 
Behavioral Social Work .    

CURRENT STATUS OF BEHAVIORAL SOCIAL 
WORK 

The current status of behavioral social 
work is unclear.  The early enthusiasm has 
certainly diminished and few social work 
programs now require students to take courses in 
behavioral methods.  As a result, “Few social 
workers are well trained in contingency analysis 
and few understand the theory and philosophy of 
radical behaviorism” (Gambrill, 1995, p. 471).  
Despite these changes, a dedicated core of 
behavioral social workers continue to engage in 
and report about behavioral social work 
interventions.  Recently, social work journals 
have included articles on the use of behavioral 
methods to treat disruptive classroom behavior 
(Gerdtz, 2000), schizophrenia (Bradshaw, 2000), 
attention deficit hyperactivity disorder (Kremer, 
1994), obsessive-compulsive disorder (Cooper, 
1990), self-control skills (Ronen, 1994), and 
institutionalized juvenile offenders (Rose, Duby, 
& Olenick, 1996).  Social workers have even 
contributed to debate on the philosophy of 
behaviorism (Thyer, 1999).  Unfortunately, the 
number of behavioral articles appearing in social 
work journals is small and the majority of 
current research on the clinical applications of 
behavioral methods is reported in psychological 
journals such as Behavior Therapy.  For 
example, the most recent volume of Behavior 
Therapy contains articles on behavioral 
interventions to treat depressed mothers with 
disruptive children (Sanders & McFarland, 
2000), problem drinking (Walters, 2000), 

childhood obesity (Braet & VanWinckel, 2000), 
and risky sexual behavior in adolescents 
(Metzler et al., 2000).  

Although today most social workers 
would describe their theoretical orientation as 
eclectic, Gambrill (1995) reports that use of the 
term behavioral to describe services offered by 
social workers has become more popular, 
especially the term cognitive-behavioral 
practice.   Gambrill goes on to lament the fact, 
however, that applied behavior analysis and the 
science and philosophy on which it is based has 
not been as popular among social workers as 
cognitive-behavioral methods.  Some social 
workers have embraced the cognitive and 
overlooked the behavioral.  Some applications 
border on cognitivism (sole interest in thoughts 
as initiating causes of behavior with little or no 
interest in what people do in real-life contexts 
and evaluating outcome based on observable 
changes in real-life settings). 

Even though most social work 
practitioners today would not identify 
themselves as behaviorists, many of them 
engage in interventions that borrow heavily from 
the behavioral literature.  The latest practice 
language talks about strengths-based practice, 
solution-focused brief treatment, and task-
centered interventions.  A close look at each of 
these practice models reveals activities and 
methods that most behaviorists would describe 
as behavioral.  What is clearly missing from 
these approaches, however, is a solid grounding 
in the behavioral research that explains why and 
when these methods are likely to work.  Without 
the foundation knowledge, practitioners are 
unable to properly assess the appropriateness of 
their intervention techniques and are at risk of 
employing a cookbook approach to practice. 

FUTURE DIRECTIONS 

Although behavioral social work has 
evolved considerably since the introduction of 
the first book on behavioral social work in 1967 
with the infusion of new, research-based 
knowledge and interventions, the paucity of 
articles in social work journals is problematic.  
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Considerable misrepresentation and 
misunderstanding of the behavioral approach 
continues to plague the field (Thyer, 1991) and 
those engaged in behavioral social work are 
finding it easier to publish their work in non-
social work publications.  Consequently, social 
workers are often not aware of recent research 
and developments in behavioral treatment and, 
unfortunately, this means that social work clients 
are not benefiting from intervention strategies 
with proven effectiveness.   

The future of behavioral social work at 
this time is uncertain. The early enthusiasm for 
behavioral methods in social work has been 
tempered in more recent years by the influx of 
the “latest” treatment models, many of which 
arguably employ an assortment of behaviorally-
based techniques.  While many social work 
interventions borrow heavily from the 
behavioral approach, few social workers are 
thoroughly trained in the theory, philosophy, and 
methods of behaviorism. The misconceptions 
about behavioral social work continue to limit 
acceptance of behavioral methods (Thyer, 1991) 
and the “piecemeal use of behavioral practice 
methods… may confuse people about what 
behavioral practice is and dilute success” 
(Gambrill, 1995, p. 471).  

Recent developments in the practice 
environment, however, may precipitate a 
renewed interest in behavioral social work.  The 
demand for evidence-based practice and 
empirically tested methods has forced social 
workers to examine their treatment methods and 
many interventions have not stood up to the 
scrutiny.  Increasingly funders of social service 
agencies are making annual funding contingent 
on evidence of treatment success.  This 
heightened emphasis on accountability has 
forced practitioners to seek out empirically 
supported interventions (often behavioral 
methods) and to rethink their theoretical 
assumptions about practice.  Like the 1960's and 
1970's when social workers were inculcated with 
the scientist-practitioner model of practice, the 
current practice environment is perfect for a 
resurgence of behavioral social work. 

The behavioral approach to practice 
continues to be strongly consistent with the 
values of social work.  The behavioral approach 
offers empirically-tested, strengths-based, client-
centered, environmentally-based social work 
interventions and, as such, serves the key 
objectives of social work practice better than any 
other existing methodology (Bronson, in press).  
Simple changes such as updating the social work 
curricula with the most current research in 
behavioral interventions, emphasizing the use of 
empirically proven interventions, and revising 
editorial policies to encourage behavioral social 
workers to publish in social work journals can 
begin to address the problems currently 
impeding behavioral social work.   Increased 
efforts to insure that social workers are 
knowledgeable and skilled in using behavioral 
methods will certainly enhance the effectiveness 
of services and the credibility of the profession. 
In the final analysis, behavioral social work 
offers solutions to important issues currently 
facing social work practitioners; it remains to be 
seen whether social work will once again 
embrace those solutions. 
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REDUCING BIASES IN CLINICAL JUDGMENT WITH SINGLE SUBJECT TREATMENT 
DESIGN 

Daniel J. Moran and Wendi Tai 
Valparaiso University 

Psychological literature exposes a number of biases that can influence one’s judgment (e.g., 
pathology bias, confirmatory bias, hindsight bias, misestimation of covariance, decision heuristics, 
false consensus effect, and over-confidence in clinical judgment).  Clinical judgment, the subjective 
method of arranging client data to establish a diagnosis and a treatment plan, can also be biased and 
may lead to inaccurate assessment and inefficient treatment.  Taking repeated measures of 
symptoms, similar to the single subjects research design used in the behavioral sciences, may lead 
to better therapy because it reduces judgment bias. 

When evaluating another person’s 
behavior, there are numerous factors that may 
distort an accurate account of the response in 
context.  Clinicians are not immune to these 
distortions in judgment, and several such biases 
will be examined in the clinical context.  The 
use of single subject design methodology in 
treatment contexts may reduce these biases and 
help improve therapeutic endeavors.   

Behavior analysts recognize the benefits 
of the single subject research design.  This 
ideographic approach to research, which 
emphasizes repeated measures of individual 
behavior where subjects serve as their own 
control under different conditions, is well suited 
for applied settings (Hayes, Barlow, & Nelson-
Gray, 1999).  Clinicians using this time-series 
methodology can investigate not only the 
environmental influences on their client’s 
therapeutic gains, but also their rate of 
behavioral change and its maintenance.  
Assessing each client’s progress as an N=1 
design supports the client’s right to effective 
treatment (Van Houten et al., 1988), maintains 
scientific and practical standards of practice 
(Burns, 1990; Davison & Lazarus, 1995; Zaro, 
Barach, Nedelmann & Dreiblatt, 1977).  Morgan 
& Morgan (2001), in an article in the American 
Psychologist, extolled the use of these designs 
and suggested that this technology may inform 
future business with managed care. 

There is an additional, very good reason 
to utilize these techniques.  Specifically, it is 
prudent for therapists to use the single subject 
treatment design because this mechanical 

prediction technology reduces the deleterious 
biases involved in using clinical judgment to 
make a diagnosis (of category or severity) and 
treat a client’s behavioral disorder.  Many 
clinicians have little insight into how they make 
judgments in the clinical setting (Garb, 1998), 
and some critics argue that even when clinicians 
acknowledge that certain information is 
important, such information can have little 
influence on clinicians’ judgments (Rock, 1994).  
Additionally, clinicians with many years of 
experience are usually not any more accurate 
than graduate students in clinical training 
(Dawes, 1989; Garb, 1998; Grove, Zald, Boyd, 
Snitz, & Nelson, 2000).   This demonstrates that 
the amount of experience does not necessarily 
lead to better accuracy in the use of subjective 
methods of psychological assessment.   

Clinical judgment is the informal and 
subjective method of arranging client data to 
establish a diagnosis and formulate treatment 
plans (Grove et al., 2000).  Conversely, 
mechanical prediction involves formal and/ or 
statistical techniques for the behavioral 
assessment of clients (Grove et al.).  While 
therapists may contend that effective and 
accurate psychological assessment is the result 
of clinical experience, the single subject 
treatment design demands well-defined, 
specified methodological processes that are 
reproducible, and therefore less prone to 
subjective bias than clinical judgment. 

The Oxford English Dictionary defines 
bias as “An inclination; prejudice” (OED, 1989).  
When a person’s behavior is called “biased,” it 
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implies that one response is more likely than 
other responses possible at that time.  Bias itself 
is not problematic, as clinicians may be biased to 
use reliable data for their diagnoses, or defer 
diagnosis until more data is acquired.  Such bias 
towards using data is ultimately to the benefit of 
the client and is a sound practice.  When a 
clinician solely relies on clinical impression, 
however, their bias is not likely to benefit the 
client, as it is liable to initiate a distorted 
assessment of a client’s current state and 
therapeutic progress, leading the applied 
scientist to practice ineffectively.  For example, 
therapist’s impressions of a client involve verbal 
processes shaped not only by the presenting 
problem, but also by a diverse reinforcement 
history that may taint the accuracy of a 
clinician’s particular judgment.  It is often 
speculated that clinicians can learn from years of 
experience how to make clinical judgments, but 
studies show that there are numerous biases that 
even experienced clinicians are vulnerable to 
faulty clinical judgment (Garb, 1998; Shemberg 
& Doherty, 1999).   

SPECIFIC CLINICAL BIASES 

Judgment can be influenced by a 
number of social/ verbal biases (e.g., pathology 
bias, confirmatory bias, hindsight bias, 
misestimation of covariance, decision heuristics, 
false consensus effect, and over-confidence in 
clinical judgment) and these biases will be 
considered in the context of clinical work.   

Shemberg and Doherty (1999) posit that 
clinicians often develop a bias to look for 
psychopathology, and that clinical training and 
experience emphasizes “finding” 
psychopathology.  Other research shows that 
individua ls can be biased in searching for 
information only relevant to a socially 
reinforced hypothesis.  They are more likely to 
ignore other information relevant to alternative 
hypotheses (Garb, 1998; Shemberg & Doherty).  
In clinical environments, bias toward 
psychopathology especially becomes a concern 
in settings where clients are influenced, 
explicitly and implicitly, to demonstrate 
pathology (i.e., residential psychiatric settings, 

certain managed care arrangements, etc.).  Such 
working conditions may lead to inauthentic 
diagnoses, which may then lead to a self-
fulfilling prophecy.  

Non-pathological diagnoses are largely 
underrepresented among professionals in clinical 
practice, and suggest a “pathology bias.”  In 
psychological settings, clinical judgments are 
generally less favorable (i.e., more negative) 
than judgments made by individuals in other 
fields, regardless of whether judgments are 
being made for psychologically impaired or 
normal populations (Garb, 1998).  As a 
rationale, one could possibly reason that the 
pathology bias is advantageous if 
psychopathology is indeed present in a given 
client.  However, a bias for perceiving 
psychopathology has not been shown to be 
positively related to the validity of clinical 
judgment (Garb, 1998).   

Diagnoses are verbal behavior and 
therefore “reinforced through the mediation of 
other people [who] …are behaving in ways that 
have been shaped and maintained by a verbal 
environment” (Skinner, 1986, p. 121).  
Participants in this verbal community may also 
shape the diagnostic behavior by establishing 
contingencies that do not primarily serve the 
client and the presenting problem.  The 
pathology bias may be made more likely by 
financial contingencies, such as insurance 
companies only paying bills if there is a 
diagnosis.  Similarly, parents or guardians who 
are convinced of their child’s pathology may 
contribute to a pathology bias if the clinician is 
not vigilant of the greater set of social 
contingencies. 

While the pathology bias influences 
making an inaccurate diagnosis, there are a 
number of other biases that maintain the 
erroneous diagnosis and skew the clinician’s 
view of the therapeutic process.  For instance, a 
clinician may demonstrate a “confirmatory 
bias,” when seeking or recalling information that 
substantiates a diagnosis (Shemberg & Doherty, 
1999).  This poses a flaw to clinical judgment as 
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clinicians will tend to use information (true or 
ambiguous) to support their subjective 
judgment, but will not use data to refute their 
hypotheses or use other information to consider 
any alternative hypotheses (Garb, 1998).  In 
terms of a pathology bias, clinicians can 
incorporate a confirmatory bias into their 
judgment when they are seeking to support their 
judgment that a client is exhibiting 
psychopathological behavior.  In this case, 
clinicians have the tendency to highlight the 
information relevant in support of a 
psychopathological diagnosis and ignore any 
other information that is irrelevant in terms of 
psychopathology.  

Confirmatory biases have been shown to 
exist with respect to clinician’s recall of client 
information (Dawes, 1994; Garb, 1996, 1998).  
After making a clinical judgment, a clinician 
may have the tendency to selectively recall 
information supporting the particular judgment 
(Garb, 1996).  If a client presents behavior 
inconsistent with the clinician’s diagnosis, the 
clinician has a higher likelihood of forgetting 
that particular symptom in the future.  Clinicians 
have been shown to have the tendency to recall 
more category-consistent information (consistent 
to their diagnosis) than category-inconsistent 
information (Garb, 1998).  This implies that 
clinicians may forget information that is 
irrelevant to their diagnosis once a working 
diagnosis is achieved (Spengler & Strohmer, 
1995), and this “irrelevant” information could 
have become important during therapy.  In other 
words, if information does not fit the working 
hypothesis, it might be forgotten, yet sometimes 
the working hypothesis is flawed, and that 
“forgotten” information may have been useful in 
therapy.  The “selective remembering” problems 
may be reduced with proper record keeping, 
such as the use of time-series methodology.   

Clinical judgment can also be hindered 
by the hindsight bias (Garb, 1998). Hindsight 
bias arises when the clinician learns of an 
outcome and then acts as if they predicted the 
likelihood of the event.  Related to the hindsight 
bias is the issue of deterministic reasoning 

(Dawes, 1994; Garb, 1998).  When clinicians 
attempt to understand the causes of their clients’ 
behavior and symptomatology, their 
formulations can overestimate the influence of 
specific stimuli on the client’s responses and 
ignore the fact that behavior is multiply 
determined.  In fact, it seems the term 
contextually determined would be more 
appropriate.  In addition to overestimating the 
effects of a limited number of stimuli on the 
dysfunctional behavior, the clinician can also 
overestimate the accuracy of that circumscribed 
formulation (Garb, 1998).  The consideration of 
deterministic reasoning is important, because 
research in hindsight bias indicates that 
clinicians have a significantly higher likelihood 
of being overly deterministic when they have 
constructed a limited causal explanation (Dawes, 
1986, 1994).   

In addition to the hindsight bias, the 
misestimation of covariance is also an important 
bias influencing an overestimation of an 
accurate judgment.  Misestimation of covariance 
occurs in instances where clinicians fail to 
correctly describe the relation between two 
events (Garb, 1998).  This is often seen in 
instances where a clinician attempts to relate test 
scores with personality characteristics (Meehl, 
1960).  For instance, consider that a particular 
test result (event 1) and a particular diagnosis 
(event 2) can be considered true and/ or false by 
the clinician in the following array of 
possibilities: both the test result and diagnosis 
are considered “true” (events 1 and 2); a test 
result is “true” but not the diagnosis (event 1 but 
not 2); the diagnosis is true but not the test result 
(event 2 but not 1); neither a test result nor a 
diagnosis are true (neither event 1 nor 2).  An 
experimental study described by Garb (1998) 
indicated that clinicians were more likely to 
recall cases where both the test result and 
diagnosis were endorsed as true.  This suggested 
that clinicians had the tendency to remember 
instances where the two events appeared to 
correlate, thus increasing their likelihood of 
developing a covariation misestimation. 
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In addition to aforementioned clinician 
biases, decision heuristics (i.e., cognitive 
heuristics) can also play a role in influencing 
clinical judgment (Garb, 1998).  Decision 
heuristics are composed of simple rules that are 
descriptive of how individuals make judgments.  
Empirical research has long shown that the 
representativeness heuristic is descriptive of how 
individuals make decisions in everyday life and 
can influence clinical judgment (Dawes, 1994; 
Garb, 1996).  The representativeness heuristic 
defines instances where clinicians make 
diagnoses by comparing clients to “prototypical” 
or “typical” clients of a particular diagnosis.  
Both prototypical and typical impressions of 
psychological diagnoses are developed through 
clinical training and past experience.  The 
prototypical client would exhibit all of the 
features and symptoms associated with a 
particular diagnosis.  The typical or stereotypical 
client, on the other hand, would only display 
some of the associated features.  Dawes (1986, 
1994) has proposed the term representative 
thinking, which is analogous to that of the 
representativeness heuristic.  Representative 
thinking functions as a bias in clinical practice 
as clinicians are making a judgment based on the 
degree to which a characteristic of a client 
matches a stereotype or prototype. 

As an illustration, suppose a clinician is 
diagnosing a client with depression.  By making 
a prototype comparison, the clinician would 
compare the client to an individual with 
depression as outlined in the diagnostic protocol 
(i.e., DSM-IV-TR).  A prototype represents a 
theoretical ideal or standard by which clients are 
evaluated (Garb, 1998).  Certainly, no client 
matches this theoretical standard perfectly, thus 
different clinicians approximate different 
degrees to which clients typify the prototype.  
As a result, this approximation allows for 
clinicians’ subjective opinions in determining 
the diagnosis of a client.  Depending upon each 
clinician’s flexibility in working with the 
theoretical model of depression, the decision of 
whether or not a client fits the model can vary 
from one clinician to another.   

On the other hand, by making a 
stereotypical comparison, the clinician would 
compare the client to the clinician’s own 
experience of what depressed clients are like.  A 
stereotypical impression of any diagnosis would 
generally involve only a partial representation of 
the entire diagnostic picture of depression. 
Therefore, when making this kind of clinical 
judgment, the clinician tends to rely on the 
limited factors and signs that were helpful with 
diagnosing other clients with depression. 

To summarize the decision 
heuristic, consider that clinicians are 
operating in an environment that 
reinforces the rule -governed use of a 
flawed diagnostic nosology.  The DSM 
diagnostic rules are not only “based on 
inadequately explicated theory” 
(Follette, 1996), but because rule -
governed behavior leads to insensitivity 
to contingencies (Baron & Galizio, 
1983; Barrett, Deitz, Gaydos, & Quinn, 
1987; Galizio, 1979; Harzem, Lowe, & 
Bagshaw, 1978; Hayes, Brownstein, 
Haas, & Greenway, 1986; Shimoff, 
Matthews & Catania, 1986; Skinner, 
1966, 1969; Vaughn, 1985), the 
clinician may make even poorer 
diagnoses because of an insensitivity to 
the contingencies provided by the 
nuances between client’s presentations.  
Such insensitivity may also lead 
clinicians to maintain expectations about 
how treatment for a particular client is 
likely to progress, and influence them to 
use a “cookie-cutter” treatment course 
for all those with the diagnosis, rather 
than to create an individualized 
treatment protocol.  Objectively 
assessing the frequency, duration, 
intensity, and pervasiveness of 
dysfunctional behaviors described as 
“depressive” will help reduce the 
representativeness bias and facilitate 
treatment, because the client’s 
symptoms and improvements are being 
compared to their own behavior rather 
than external norms.    
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Related to the above, the false consensus 
effect suggests that individuals overestimate the 
degree to which people are alike (Dawes, 1991).  
Clinicians demonstrate the false consensus effect 
by overestimating the degree to which one client 
is like another, based on a particular 
characteristic.  Similarly, a clinician can 
overestimate the degree to which a client can be 
like the clinician him/herself (Dawes, 1994; 
Einhorn & Hogarth, 1978). 

Yet another area of concern when 
considering clinical judgment involves the idea 
that clinicians may demonstrate over-confidence 
in clinical judgment, by becoming too confident 
in their subjective psychological assessments.  
Einhorn and Hogarth (1978) have demonstrated 
that clinicians have the tendency to uphold 
strong confidence in their judgment.  
Oftentimes, clinicians can begin to develop an 
over-confident outlook to the accuracy of their 
judgment because they believe that more 
experience influences more effectiveness and 
accuracy in clinical judgment (Groth-Marnat, 
2000).  Many clinicians find it quite compelling 
when their clinical judgment turns out to be 
correct, even if only on a chance basis (Dawes, 
1989, 1994).  In other words, the behavior of 
diagnosing a client without the aid of reliable 
and objective data is intermittently reinforced 
when the diagnosis is later confirmed by 
trustworthy data.  Therefore the clinician has an 
increased likelihood to make clinical judgments 
in the absence of dependable data.  Further, 
when a clinician’s judgment is proven to be 
correct, it is more easily remembered and 
socially reinforced when shared among others.  
Consequently, the clinician may begin to use 
unaided clinical judgment with greater 
frequency.  However, the extent of professional 
training and experience, as well as the amount of 
information available to clinicians, does not 
necessarily increase the predictive accuracy of 
clinical judgment.  In fact, validity of clinical 
judgment and the amount of clinical experience 
are unrelated (Dawes, 1989).  When considered 
in the context of all the other potential biases of 
a therapist’s judgment, this should alert 
clinicians that some sort of mechanical method 

of analysis should receive serious consideration 
as a substitute for subjective clinical 
impressions.  

IMPROVING “JUDGMENT 

As long as clinicians are unaware of or 
underestimate their various errors in making 
clinical judgments, they will continue to 
maintain their biases.  Research findings indicate 
that there is a lack of adequate feedback 
regarding clinical judgment across all types of 
professional settings (Dawes, 1989; Groth-
Marnat, 2000; Grove et al., 2000).  In general, 
clinicians’ errors in judgment are due to the 
aforementioned biases.  Past experiments have 
identified that the effective learning of 
conceptual categories depends upon two general 
factors (Dawes, 1989). First, the learner (i.e., 
clinician) must have clear understandings about 
how (and which) instances belong to a given 
diagnosis.  Second, the clinician must receive 
frequent and systematic feedback concerning 
understanding of the categorizations.   

 

One area where the need for a better 
nosology and a better method of tracking 
progress is being addressed is in the field of 
clinical behavior analysis.  The development of 
theoretically coherent alternatives to the DSM 
nosology is beyond the scope of this paper and 
has been addressed elsewhere (Carson, 1996; 
Follette, 1996; Follette & Houts, 1996; Follette, 
Naugle, & Linnerooth, 2000; Hayes, Wilson, 
Gifford, Follette, & Strosahl, 1996).   

Assessing clinical progress can be 
enhanced with single subject design 
methodology (Ellis, 1999; Hayes et al., 1999), 
and such assessment may also improve therapy 
by allowing changes in the clinically relevant 
behavior to guide the therapeutic endeavor.  
Such flexibility is not available when a rigid 
protocol governs therapy, nor when the 
clinician’s biased opinions of “improvement” 
guide therapy.   
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In single subject treatment design, 
frequent and consistent formal measurements are 
gathered to assess a client’s clinically relevant 
behaviors and their contexts.  It may appear that 
in repeated measures designs, the behavior and 
its variation is the main focus, and the context of 
the behavior is the backdrop.  However, it must 
be stressed that single subject treatment 
assessment must include evaluation of the 
prevailing contingencies interacting with the 
behavior.  By taking valid measures of clinically 
relevant behaviors on a regular basis and 
objectively appraising the environment, the 
clinician gains valuable and less subjective data 
about the impact of the intervention, which can 
more effectively guide the therapy.  This is not 
to suggest that clinicians solely using clinical 
judgment do not use their impressions to guide 
decisions in therapy, but that “the formality of 
repeated measurement insulates the practitioner 
from certain key errors of judgment that are 
common to human decisions” (Hayes et al., 
1999, p. 102).   

Specifically, the clinician is in a 
better position to evaluate whether 
treatment goals are being approached if 
there is graphic representation of 
objective behavior change.  The graphs 
used in single subjects treatment design 
compares the client’s progress to the 
client’s baseline rather than to a 
“prototypical” or “typical” client.  This 
individualized approach allows for 
greater accuracy is assessing treatment 
effects for that person and eliminates the 
representative heuristic and the false 
consensus effects as biases.  The graphic 
data from single case methodology also 
helps objectively demonstrate whether a 
client’s behavior is improving, staying 
the same, or getting worse and thereby 
reduces the bias of overconfidence in 
clinical judgment 

The chance of a pathology bias is 
reduced because the therapist can see that a 
behavior considered “clinically relevant” may 
not occur at a dysfunctional rate or intensity.  

However, incisive clinicians understand that 
there may be reason to investigate the behavior 
of reporting subclinical behaviors as clinically 
relevant.  In other words, there may be clinical 
relevance in reports of symptoms that are not 
clinically relevant. 

Mischel (1968) states that 
psychologists “frequently measure and 
describe a purportedly general 
dimension of behavior only to discover 
later that it has dubious consistency" 
(p.29).  Learning the dubious 
consistency of personality factors will 
arise from repeated measures design 
because therapists will observe that 
behavior is a function of the 
environment, and not a function of a test 
profile derived from norms.  This can 
enhance therapy as the clinician will be 
able to exert greater influence on the 
client’s behavior through environmental 
interventions, and will no longer be 
restricted to rigid suppositions and 
expectations of the client’s behavior.  
With the continual presentations of 
behavioral and environmental data, the 
bias of misestimation of covariance 
between personality test scores and 
current data can be eliminated.   

Using N=1 data for each client can also 
reduce the effects of the hindsight bias and 
deterministic reasoning because the clinician is 
constantly assessing the environmental variables 
rather than using conjecture.  However, when a 
clinician uses this methodology, there is still the 
danger of judging a particular environmental 
stimulus as the casual factor, when indeed it is 
merely a consistent contributing factor.   

The problem of clinicians selectively 
recalling information that supports a particular 
judgment (the confirmatory bias) can be 
diminished by the recurrent collection of data 
because the increased data collection will more 
strongly refute the working hypothesis than no 
data at all.  Nevertheless, there is still the danger 
of inadvertent disregarding new disconfirming 
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data being selected by social and financial 
contingencies.  However, this threat is 
diminished because there is a greater amount 
and familiarity with the behavioral and 
environmental data.  The commitment to data 
collection will reduce opportunities for 
“selective remembering.”   

The use of time-series data collection 
will improve the clinician’s therapeutic 
effectiveness by eliminating the common 
mistakes made when clinical judgment is the 
only tool used to guide therapy.  In addition to 
reducing the biases found in clinical judgment, 
the graphic representation of the changes in each 
client’s behavior will also uphold the client’s 
right to receive effective treatment (Van Houten 
et al., 1988).  Further, it will preserve practical 
standards of the applied science and, because of 
its elegance and simplicity, may even help 
communicate the contingencies and results of 
therapy with managed care representatives. 
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APPLICATION OF BLOOM’S TAXONOMY TO PSI 

Darlene E. Crone-Todd and Joseph J. Pear 
University of Manitoba 

A modified form of Bloom’s taxonomy from the cognitive domain shows promise as a way to 
behaviorally define and develop higher-order thinking in college level courses taught using 
computer-aided personalized system of instruction (CAPSI). In Bloom’s system, levels of material 
mastery are assessed behaviorally at the knowledge (or rote memorization), comprehension, 
application, analysis, synthesis, and evaluation levels.  Here we explore their usefulness in 
specifying educational objectives for CAPSI courses.  Research currently in progress focuses on 
moving students from the lower to the higher levels in our CAPSI–taught courses at the University 
of Manitoba. 

The prescription for teaching a course 
using the personalized system of instruction 
(PSI) developed by Keller (1968) is 
straightforward, and follows the behaviorist 
formula: First define the behavior you want to 
teach; then arrange the contingencies that will 
establish, reinforce, and maintain that behavior. 
In PSI, the behavior you want to teach is defined 
by study questions on the course material. The 
contingencies are specified by the units the 
material is divided into, the way in which the 
learner’s answers to the questions are evaluated, 
and the reinforcement that is provided for 
correct answers to the questions. Various ways 
of arranging the contingencies have been 
described in great detail, and validated in 
numerous experiments in which variables are 
manipulated (Born, Gledhill & Davis, 1972; 
Brooke & Ruthven, 1984; Buerkel-Rothfuss, 

Grey & Yerby, 1993; Caldwell, Bissonnettee, 
Klishis, Ripley, Farudi, Hochstetter, & Radiker, 
1978; Glick, Moore, Roberts & Born, 1982; see 
Kulik, Kulik, & Bangert-Drowns [1990] for a 
meta-analysis showing the effectiveness of PSI.) 
In contrast, there is very little information on 
how to specify the educational objectives in a 
PSI-taught course. A modified form of Bloom’s 
taxonomy (Bloom, 1956; Crone-Todd, Pear, & 
Read, 2000; Pear, Crone-Todd, Wirth, & 
Simister, in press) from the cognitive domain 
shows promise as way to behaviorally define 
and develop such objectives. 

What kinds of study questions should 
the instructor write? Presumably, in keeping 
with typical behaviorally defined goals, one 
should write the kinds of questions that occasion 
responses capable of wide application or 
generality. But what kinds of questions would 
those be? Likely they would not be questions 
that ask for isolated facts or describe contexts 
having little relevance to situations in which the 
student would likely find him or herself in later 
years. These would be questions asking the 
student to apply what he or she has learned, 
either practically or verbally. Also they would 
probably be questions about situations that are 
novel and largely unpredictable, especially given 
that the effects of learning ideally are supposed 
to last for years and even decades. Early on, 
factual knowledge questions would be rather 
specific and produce discrete responses under 
tight control. Later, questions that evoke a wider 
range of applications in the world are used to 
help develop more “creative” responses that 
involve combining of elements. The latter type 
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of questions is emphasized by educators (even 
if, for practical reasons, they are not always true 
to this goal), since knowledge that goes beyond 
the merely factual is considered the hallmark of 
education. Knowledge that goes beyond the 
factual is often called higher–level thinking. But 
what is it, and how do we teach it? 

In computer-aided PSI (CAPSI) courses 
at the University of Manitoba (Kinsner & Pear, 
1990; Pear & Crone-Todd, 1999; Pear & 
Kinsner, 1988; Pear & Novak, 1996), rather than 
“re-invent the wheel” we are researching a 
question-level classification scheme called 
“Bloom’s taxonomy in the cognitive domain” 
(Bloom, 1956; Crone-Todd et al., 2000; Pear et 
al, 2001). This classification scheme is a good 
starting point for behavior analysts studying 
higher-order thinking because it has face validity 
and its terms can be behaviorally defined. 
Moreover, it is widely known and respected by 
educators, although for practical reasons, such as 
difficulties in implementing it consistently and 
problems with its reliability, it is not as widely 
applied as it could be (e.g., Calder, 1983; Gierl, 
1997; Kottke & Schuster, 1990; Roberts, 1976; 
Seddon, 1978; Seddon, Chokotho, & Merritt, 
1981). We believe that CAPSI, along with more 
precise operational definitions of the categories 
in the taxonomy, may provide a practical way to 
apply Bloom’s taxonomy, and the taxonomy 
may in turn provide an effective means for 
determining the kinds of questions we should 
ask students to answer in our CAPSI-taught 
courses. 

Bloom’s (1956) taxonomy has been 
used ubiquitously throughout educational 
settings, including courses at primary, 
secondary, and post-secondary levels (e.g. 
Coletta, 1975; Frazier & Caldwell, 1977; Freese, 
1998; Lipscomb, 1985; Onosko, 1991; Paul, 
1985; Willson, 1973). The taxonomy consists of 
the following major categories: Knowledge, 
Comprehension, Application, Analysis, 
Synthesis, and Evaluation. There are also many 
subcategories, but we are not dealing with these 
at this time. In addition, we have adapted the 
major categories to the type of testing and 

answering  (i.e., short–answer and essay) that is 
required in CAPSI. As mentioned above, 
researchers in the past had some difficulty in 
applying the taxonomy reliably and consistently, 
which indicates that the categories were perhaps 
lacking in precision in terms of operational 
definitions. Our overriding concern has been to 
obtain good interobserver reliability (IOR) for 
these categories, and we have done so (see 
Crone-Todd et al., 2000; Pear et al., in press), 
but we will only touch on that here. Below we 
outline the categories and discuss how we are 
currently using them in our teaching and 
research. In addition, because they are 
behavioral, we will relate them to categories 
Skinner (1957) developed in his theoretical 
analysis of verbal behavior. 

BLOOM ’S CATEGORIES OF “THINKING” 

Lower Levels 

In the first two categories, the answer is 
very closely tied to basic material presented in 
the course text. 

1. Knowledge (or memorization) 

At this level, the questions may be 
answered word-by-word from the textual 
material. That is, the answers are in the form of 
intraverbal chains. A good example would be a 
definition, such as “Define reinforcement,” 
which only requires that the learner emit similar 
phrases as those presented in the course 
material. 

2. Comprehension 

At this level, the student is expected to 
put the answer in his or her “own words.” That 
is, in response to specific questions the learner 
emits key terms (or specific intraverbals) from 
the text and arranges or clarifies them in a 
manner that is “appropriate to a situation or to 
his own condition” (Skinner, 1957, p. 344), 
according to the structure of his or her language. 
The wording of the answer therefore differs 
from the wording in the text, although members 
of the learner’s verbal community would 
recognize the equivalence (in the sense of 
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equivalence relations as described by Sidman, 
1994) with wording in the text. That is, members 
of the learner’s verbal community (including the 
learner) would be able to match one or more 
word sequences emitted by the learner with that 
in the text, although these sequences would 
appear quite different. In everyday English, we 
would say that these different words sequence 
“say the same thing.” Skinner describes this 
behavior as autoclitic due to the dependence on 
existing verbal responses that are available to the 
writer (i.e., the speaker), which can be used to 
modify the text.  

An example  of a comprehension 
question would be “Describe an example of 
reinforcement from the text.” In this case, the 
description would require key terms, but it 
would be difficult to emit the same set of 
intraverbals used to describe an example in 
exactly the same order as presented in the text. 
Hence, these questions necessarily require a 
modified, yet thematically similar, arrangement 
of intraverbals. 

Higher Levels 

The remaining levels require 
combinations of elements that are not in the text, 
and therefore are classified as “higher levels.” 

3. Application. 

At this level the learner applies lower-
level knowledge to a new situation or problem. 
Essentially, the learner puts new material into an 
autoclitic or relational frame (Barnes, Healy & 
Hayes, 2000; Hayes, 1994) learned from 
exemplars provided in the text. This might, for 
example, involve applying an equation to a new 
problem. It might also involve providing or 
recognizing a new exemplar (or the elements of 
an exemplar) in terms that are analogous to a 
particular concept or definition. Here, there 
would be a close correspondence between the 
elements involved in a concept or definition and 
the new exemplar.  

An example of this type of question 
would be “Provide an example of positive 

reinforcement that is not in the text”. In this 
case, the student must generate an example 
involving a situation, behavior, and consequence 
that meet the requirements to be considered 
“reinforcement” (i.e., that in similar future 
situations, the behavior is likely to increase). 
Another example would be “In the experiment 
with Little Albert, what was the US?  the UR? 
the CS? the CR?”, when the text only provides a 
description of Watson and Raynor’s (1920) 
classic experiment without explicit identification 
of the respondent components. Here, the student 
must appropriately name the elements of the 
description that are involved in respondent 
conditioning. 

4. Analysis. 

This involves responding to the parts of 
a particular definition or concept. This is 
analogous to the control that smaller stimulus 
units come to have over smaller response units 
in echoic responding.  Examples of analysis 
would be comparing and contrasting different 
concepts and explaining how a given example 
fits or corresponds (or fails to correspond) to a 
given definition. For example, when asked to 
“compare and contrast negative reinforcement 
and punishment,” the student would have to 
identify the features that are similar (e.g., both 
involve aversive stimuli) and different in terms 
of the procedures (e.g., negative reinforcement 
involves the removal of an aversive stimulus, 
while punishment involves the administration of 
an aversive stimulus contingent upon a 
response) or the effects on behavior (negative 
reinforcement increases behavior while 
punishment decreases behavior).  

5. Synthesis 

Skinner’s (1957) discussion of creating 
new verbal behavior applies to this category, 
which is also an extension of analysis. With 
synthesis, a number of variables come together 
to produce unique behavior. Any question that 
asks students to combine several principles or 
procedures to solve a particular problem (e.g., 
use behavior principles to teach someone to 
drive a car) is asking for a synthesis. Synthesis 
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may involve breaking down the situation into its 
component parts (e.g., a task analysis) prior to 
generating a synthesized answer.  

6. Evaluation 

This is quite often what educators 
mainly refer to when they speak of higher-level 
or critical thinking (e.g., Newman, 1991a, b). 
Students answering at this level present a cogent 
argument examining different positions and 
drawing conclusions that follow from clearly 
stated premises. In this category, students 
employ complex sets of interconnected 
relational frames to generate new verbal 
behavior that deals “with concepts, the world 
and the other” (Hayes, 1994, p. 27). In everyday 
speech, we describe this as providing logical or 
rationale arguments to defend a given position. 
Note that this category incorporates most if not 
all of the previous categories. 

Research at the University of Manitoba 

Reliability of the Modified 
Taxonomy 

We have found that assessing the 
levels requires a discussion by several 
individuals, which means that the 
assessments are not independent. We 
therefore assess the IOR between two 
independent groups (Crone-Todd et al, 
2000). The method we use for assessing 
question levels involves first training 
individuals to assess the level at which 
various questions are asked and then 
meeting as a group to assess initial 
agreement and come to consensus on the 
items of disagreement. After the first 
group completes all of the questions for 
a given unit, a second group of assessors 
follows the same procedure and the IOR 
between the two groups is determined. 
IOR is high (above 80%) for the 
Knowledge, Comprehension, and 
Application categories. It is lower for 
the Analysis, Synthesis, and Evaluation 
categories, which may be partly due to 
the fact that there are few instances of 

such questions relative to the number of 
instances of the other categories. In all 
cases, IOR scores are higher using the 
modified taxonomy than the original 
Bloom’s taxonomy. 

Assessing the level at which 
questions are answered involves a 
different rubric from that for assessing 
question levels. We have recently 
demonstrated moderate reliability in our 
procedure for assessing answer levels 
using this group method (Pear et al., in 
press). In addition, when an answer key 
is developed and agreed-upon by 
independent raters, higher reliability is 
demonstrated for assessing answer 
levels (Crone-Todd, 2001).  

Research in Progress 

In most of our studies, actual courses 
taught using CAPSI constitute our laboratory. 
Because all data from the courses are archived, 
we are able to examine the effects of variables 
manipulated (deliberately or incidental to our 
standard course procedures) since we began 
using the current version of the program several 
years ago. As indicated above, our work is 
focused at present on evaluating and improving 
the reliability of both the question and answer 
level assessment. We are also currently 
conducting studies on raising the level at which 
students answer questions. One study, for 
example, awards bonus points for answers above 
the level at which questions are asked (e.g., 
correctly supplying an original example when 
the question does not ask for one, which would 
constitute a level 3 answer to a level 2 question). 
Another manipulation we plan on studying is 
providing special training to students on the 
modified taxonomy, to determine whether this 
(in combination with bonus points for answering 
above the level of the question or separately) 
increases the levels of students’ answers. 
Assuming that this kind of training is effective, 
another question we plan on examining is 
whether this training is best carried out within 
the context of a course on a specific subject 
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matter or whether it should be provided in a 
course (or mini-course) devoted specifically to 
that purpose. That is, should the modified 
taxonomy be taught in a course devoted to 
raising the level of answers in any course? The 
amount of generalization across courses 
obtained by teaching the taxonomy in courses on 
specific subject matters or in a general course on 
the taxonomy would be important in answering 
this question. 

We are also planning studies that 
examine the relative distributions of the question 
levels. That is, given that the ultimate goal is to 
have students answer questions at levels as high 
as possible, how many questions at each level 
should a course contain? Should the levels 
increase gradually as the course progresses, and 
if so, how gradually should they increase? 

In addition to studying levels at which 
students answer questions, we are also interested 
in improving the accuracy with which they 
answer. Clearly, the two go together; students 
cannot respond at a high level if they are 
providing incorrect information or making 
logical errors. Accuracy can be addressed by 
ensuring that markers give accurate feedback to 
students so that the mastery aspect of PSI is 
retained. Because our proctors (i.e., student 
markers) are students in the same course who 
are selected by the computer to proctor (i.e., 
evaluate the answers to) questions on a unit they 
have passed, this issue is particularly critical 
(e.g., Martin & Pear, in press; Martin, Pear, & 
Martin, in press). We are currently studying the 
effect on proctor accuracy of giving specific 
feedback to the proctors (c.f. Crone-Todd & 
Pear, 1999). We are also developing web-based 
tutorials for proctors, and plan to study the 
effects of providing these at the beginning of 
courses and making the tutorials contingent on 
inaccurate marking. 

Some more general questions that arise 
from our research are as follows: 

• Are the categories truly hierarchical? For 
example, must one demonstrate skill in (at 

least verbally) applying concepts or 
procedures prior to analyzing them? 
Similarly, must one be able to analyze 
concepts or procedures prior to synthesizing 
or evaluating them?  

• Can higher-level thinking skills be taught in 
a way that makes generalization to other 
learning environments more likely? 
Teachers often claim that they teach higher-
order or critical thinking; however, this does 
not appear evident in the skills that many 
university students display. Hence, we must 
assume that these skills have not been 
sufficiently trained to promote 
generalization within the university setting. 

We believe that through the use of 
behaviorally defined criteria for higher-order 
thinking we can begin to address the issues 
above. This process is in agreement with recent 
suggestions that a behavioral analysis of 
cognitive constructs should be undertaken 
(Williams, 1999). By addressing these issues 
through the highly systematic methodology that 
CAPSI incorporates, important applications to 
primary, secondary, and post-secondary 
education should be possible. 

REFERENCES  

Barnes, D., Healy, O., & Hayes, S.C. (2000). Relational frame 
theory and the relational evaluation procedure: Approaching 
human language as derived relational responding. In J. C. 
Leslie & D.Blackman (Eds.), Experimental and applied 
analysis of human behavior (pp. 149-180). Reno, NV: 
Context Press.  

Bloom, B.S. (1956). Taxonomy of educational objectives: 
Cognitive and affective domains.  New York: David McKay. 

Born, D.G., Gledhill, S.M., & Davis, M.L. (1972). Examination 
performance in lecture-discussion and personalized 
instruction courses. Journal of Applied Behavior Analysis, 5, 
33-43. 

Brooke, R. R., & Ruthven, A. J. (1984). The effects of contingency 
contracting on student performance in a PSI class. Teaching 
of Psychology, 11, 87-89. 

Buerkel-Rothfuss, N. L., Gray, P. L., & Yerby, J. (1993). The 
structured model of competency-based instruction. 
Communication Education, 42, 22-36. 

Calder, J.R. (1983). In the cells of the “Bloom Taxonomy.” 
Journal of the Curriculum Studies, 15, 291-302. 



T H E  B E H A V I O R  A N A L Y S T  T O D A Y   V O L U M E  2 ,  I S S U E  3  

 209 

Caldwell, E. C., Bissonnettee, K., Klishis, M. J., Ripley, M., Farudi, 
P. P., Hochstetter, G. T., & Radiker, J. E. (1978). Mastery: 
The essential essential in PSI. Teaching of Psychology, 5, 59-
65. 

Coletta, A.J. (1975). Reflective didactic styles for teachers of the 
young, gifted and poor children. Gifted Children Quarterly, 
19, 230-240. 

Crone-Todd, D.E. (in preparation). Increasing the levels at which 
undergraduate students answer questions in a computer-
aided personalized system of instruction. Unpublished 
doctoral dissertation, University of Manitoba, Winnipeg, 
Manitoba, Canada. 

Crone-Todd, D.E., & Pear, J.J. (1999, May). Feedback to in-course 
proctors: An important component of instructional design. 
Paper presented at the 25th Annual Convention of the 
Association for Behavior Analysis, Chicago, IL. 

Crone-Todd, D.E., Pear, J.J., & Read, C.N. (2000). Operational 
definitions of higher-order thinking objectives at the post-
secondary level. Academic Exchange Quarterly, 4 (3), 99-
106. 

Frazier, L., & Caldwell, E. (1977). Testing higher cognitive skills in 
young children. Reading Teacher, 30, 475-478. 

Freese, J.R. (1998). An old friend of the social studies teacher. 
Canadian Social Studies, 32, 124-125,129. 

Gierl, M.J. (1997). Comparing cognitive representations of test 
developers and students on a mathematics test with Bloom’s 
Taxonomy. The Journal of Educational Research, 91, 26-32. 

Glick, D. M., Moore, M. C., Roberts, M. S., & Born, D. G. (1982). 
A single subject analyses of the effectiveness of telephone 
prompts for students in a flexibly paced course. In J. G. 
Sherman, R. S. Ruskin, & G. B. Semb (Eds.), The 
Personalized System of Instruction: 48 seminal Papers (pp. 
253-260).  Lawrence, KS: TRI Publications. (Reprinted from 
Journal of Personalized Instruction, 4 (1), 1980.). 

Hayes, S.C. (1994). Relational frame theory: A functional approach 
to verbal events. In S. C. Hayes, L. J. Hayes, M. Sato, & K. 
Ono (Eds.), Behavior analysis of language and cognition: 
The fourth international institute on verbal relations (pp. 11 – 
30). Reno, NV: Context Press. 

Keller, F.S. (1968).  “Good-bye, teacher”. Journal of Applied 
Behavior Analysis, 1, 79-89. 

Kinsner, W., & Pear, J.J. (1990). A dynamic educational system for 
the virtual campus. In U.E. Gatticker, L.Larwood, & R.S. 
Stollenmaier (Eds.), End-User Training,(pp. 201-238). New 
York: W.de Gruyter. 

Kottke, J.L., & Schuster, D.H. (1990). Developing tests for 
measuring Bloom’s learning outcomes. Psychological 
Reports, 66, 27-32. 

Kulik, C.L., Kulik, J.A., & Bangert-Drowns, R.L. (1990). 
Effectiveness of mastery learning programs: A meta-
analysis. Review of Educational Research, 60, 265-299. 

Lipscomb, J.W. (1985). Is Bloom’s taxonomy better than intuitive 
judgments for classifying test questions? Education, 106, 
102-107. 

Martin, G., & Pear, J. (in press). Behavior modification: What it is 
and how to do it. (7th ed.). Upper Saddle River, NJ: Prentice-
Hall. 

Martin, T. L., Pear, J. J., & Martin, G. L. (in press). Analysis of 
proctor grading accuracy in a computer-aided personalized 
system of instruction course. Journal of Applied Behavior 
Analysis. 

Newman, F.M. (1991a). Promoting higher order thinking is social 
studies: Overview of a study of 16 high school departments. 
Theory and Research in Social Education, 19, 324-340. 

Newman, F.M. (1991b). Classroom thoughtfulness and students’ 
higher order thinking: Common indicators and diverse social 
studies courses. Theory and Research in Social Education, 
19, 410-433. 

Onosko, J.J. (1991). Barriers to the promotion of higher-order 
thinking in social studies. Theory and Research in Social 
Education, 19, 341-366. 

Paul, R.W. (1985). Bloom’s taxonomy and critical thinking 
instruction. Educational Leadership, 42(8), 36-39. 

Pear, J.J., & Crone-Todd, D.E. (1999). Personalized system of 
instruction in cyberspace. Journal of Applied Behavior 
Analysis, 32, 205-209. 

Pear, J.J., Crone-Todd, D.E., Wirth, K., & Simister, H. (in press). 
Assessment of thinking levels in students’ answers. 
Academic Exchange Quarterly.  

Pear, J.J., & Kinsner, W. (1988). Computer-aided personalized 
system of instruction: An effective and economical method 
for short- and long-distance education. Machine-Mediated 
Learning, 2, 213-237. 

Pear, J.J., & Novak, M. (1996). Computer-aided personalized 
system of instruction: A program evaluation. Teaching in 
Psychology, 23, 119-123. 

Roberts, N. (1976). Further verification of Bloom’s taxonomy. 
Journal of Experimental Education, 45, 16-19. 

Seddon, G. (1978). The properties of Bloom’s taxonomy of 
educational objectives for the cognitive domain. Review of 
Educational Research, 48, 303-323. 

Seddon, G., Chokotho, N.C., & Merritt, R. (1981). The 
identification of radex properties in objective test items. 
Journal of Educational Measurement, 18, 155-170. 

Sidman, M. (1994). Equivalence relations and behavior: A 
research story. Boston: Authors Cooperative. 

Skinner, B.F. (1957). Verbal behavior. Acton, MA: Copley 
Publishing Group. 

Watson, J.B., & Rayner, R. (1920). Conditioned emotional 
reactions. Journal of Experimental Psychology, 3, 1-14.  

Williams, R.L. (1999). Operational definitions and assessment of 
higher-order cognitive constructs. Educational Psychology 
Review, 11, 411-427. 

Willson, I.A. (1973). Changes in mean levels of thinking in grades 
1-8 through use of an interaction analysis system based on 
Bloom’s taxonomy. Journal of Educational Research, 66, 
423-429. 



T H E  B E H A V I O R  A N A L Y S T  T O D A Y   V O L U M E  2 ,  I S S U E  3  

 210 

 

 

 

 

 

 

 

 

 

 

 

Study Questions 
 

1. Describe personalized system of instruction (PSI).  What, according to the author, is the 
"behaviorist formula" for PSI? 

2. Discuss why questions in PSI should produce the "widest generalization possible."  
Describe how you might develop questions to program for generalization of knowledge 
in a particular subject. 

3. Why is accuracy an important variable to address in PSI?  How do the authors plan to 
address this issue? 

4. List the five categories of Bloom's Taxonomy.  Develop a question for each category in a 
subject matter of your choice. 

5. Outline and describe the methods used by the authors for assessing question levels. 

6. Discuss in detail three research questions the authors hope to address in the future. 
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DEFINING THE VERBAL SPECIALIST: AN ADAPTIVE-EVOLUTIONARY VIEW OF  
DECEPTION AND COUNTER-CONTROL 

Joseph D. Cautilli and Donald A. Hantula 
Temple University 

Behavior analysis and evolutionary theory share much common intellectual ground. Together they 
may extend our accounts of language. Baum (1995) represents an excellent beginning for merging 
behavior analysis with evolutionary theory in this area. However, Baum's analysis of verbal 
interaction considers the functional value of deception and noncompliance only briefly. This paper 
attempts a broad overview of how operants such as deception and noncompliance may function in 
the same ecosystem to counter each other. Examples of functional deception in nonhuman animals, 
functional rule breaking, and noncompliance in humans are used as basis for extending the 
evolutionary analysis of verbal interaction to perhaps less savory aspect. We can see humans as 
verbal specialists occupying a social niche, manipulating the behavior of the listener to the 
speaker's benefit through verbal behavior. 

 "...and therefore, since I cannot 
prove a lover to entertain these fair well 
spoken days, I am determined to prove a 
villain, and hate the idle pleasure of 
these days. Plots have I laid, inductions 
dangerous, By drunken prophecies, 
libels, and dreams, to set my brother 
Clarence and the King In deadly hate, 
the one against the other"  

-Richard in Shakespeare’s Richard 
III 

Evolutionary biology has much to gain 
and offer to the experimental analysis of 
behavior, especially concerning verbal behavior. 
While making many strides into the evolution of 
verbal behavior and language, treatments of 
verbal behavior in evolutionary biology fails to 
move past accounts of single utterances and 
displays. On the other hand, Skinner (1987) 
developed an analysis of verbal behavior 
building from simple vocal utterances to use of 
facts and sentences. However, problems remain 
with Skinner's verbal classification system with 
respect to the listener. Recently, the analysis of 
verbal behavior has progressed (1) placing the 

behavior of the listener within an evolutionary 
framework (e.g., Baum, 1995) and (2) studying 
the effect of rules and other forms of verbal 
behavior on the listener’s behavior in the 
literature described as rule-governed. Still work 
is needed analyzing  stimulus classes leading to 
increased probability deception will occur. 

Accordingly, we elaborate Baum's 
evolutionary analysis of verbal behavior by 
considering evidence for the adaptive role of 
deception and noncompliance. Deception and 
noncompliance are operant behaviors that 
become biased patterns of responding due to 
exposure to unequal reinforcement parameters 
(Baum, 1974). When left in the stable context of 
their emergence,  such responses contribute to 
fitness, survival possibilities and reproductive 
success of the individual. 

ISSUES IN THE EVOLUTION OF VERBAL 
BEHAVIOR 

Traditionally, behavior analysts study 
generalist1 species such as pigeons (e.g., 

                                                                 
1 The generalist-specialist continuum is 

one that is commonly found in biology. Fantino 
and Logan (1979) describe a specialist as being 
well adapted for recognizing and survivig in a 
particular kind of environment. The need to rely 
less on learning because their genetic program is 
more specified to the particular context. On the 
other hand, generalists rely much more on 
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Columba livia domestica) to produce general 
laws of behavior. Hayes (1987) has urged for 
discarding this strategy in studying human 
communication. In Hayes’s view, Homo Sapiens 
are not generalists in verbal behavior but 
specialists, exploiting a well-defined niche. 
However, unlike other niches, a special climate 
or food type does not define this niche. What 
does is the most consistent environmental factor 
for humans, namely the presence of other 
humans (Skinner, 1981). Thus, we can say that 
humans occupy a social niche. Although the 
social niche is structurally dissimilar from 
physically delineated niches, the social 
environment seems to affect behavior in similar 
ways as the physical environment does. Finally, 
it is not clear that being a verbal specialist 
requires dropping a generalist research strategy 
in an evolutionary or behavior analytic study of 
verbal behavior.  

 Exploiting the social niche. 

Several independent features evolved to 
help humans in exploiting the social niche. They 
include the vocal musculature coming under 
operant control (Holland, 1992; Skinner, 1981), 
the ability to discriminate and generalize 
between an infinite number of sound 
combinations based on conditioning history 
(Chase & Danforth, 1991),  and the emergence 
of the ability to form arbitrary relations between 
stimuli (Chase & Danforth) such as equivalence 
relations (Hayes, 1991). The product of the 
interaction of these features is a particularly 
interesting class of  behavior known as verbal 
behavior, which Skinner (1957,  p. 4) defines as 
behavior that is " . . . reinforced through the 
mediation of others." To be a verbal specialist, 
these  features must act in concert. For example, 
Pepperberg (1987) showed the African Grey 
parrot (Psittacus erithacus) can emit novel 
response sequences appropriate to new stimuli 
following discrimination training; however, as a 
listener its responses do not have the well-
defined characteristics of stimulus equivalence 
                                                                                                 
learning processes becuase they are not adapted 
to any one particualr context. 

exhibited by humans. Researchers can bring the 
operation of the vocal structure in the rhesus 
macaques (Maccaca mulatta) under operant 
control (Hauser, 1992a), yet they do not display 
a clear ability to form equivalence relations 
(Hayes, 1987), thus verbal behavior in this 
species is limited. 

While we can imagine a species that 
forms equivalence relations, but due to limited 
vocal musculature is unable to emit complex 
verbal stimuli. This speculation may not be as 
difficult to accept as it might seem at first 
glance. For example, Oden, Thompson, & 
Premack (1990) showed  chimpanzees (Pan 
troglodytes) can  discriminate between  same 
and different, as measured by habituation 
occurring (less length of time of observation),  
but were unable to show this knowledge in 
matching to sample tasks. Thus, in this species 
perception and action may represent two 
overlapping but different operant systems. Still 
the possibility of  other species displaying the 
ability to form equivalence relations, but do not 
appear to have "language" like the sea lion 
(Zalophus californianus) (see Schusterman & 
Kastak, 1993), needs exploration. 

Verbal Behavior and Fitness.  

Verbal behavior greatly aids one person 
helping another (Skinner, 1981). Baum’s (1995) 
evolutionary account of rules, culture, and 
fitness is an excellent depiction of how rule -
governed2 behavior increases fitness by aiding 
the listener;  however, this hypothesis is based 
on perhaps a too benign view of human 
interaction. For example can not following rules 
have advantages, similar to those of rule 
following? The brief coverage of lying consists 
of the assertions that lying is  "infrequent," and 
                                                                 

2In this paper, we will use the term 
instruction and rule interchangeably; however, 
we recognize the subtle distinction between the 
two as pointed out by Cerutti (1989) who 
suggested that rules suggest control of behavior 
in a broad variety of circumstances, while 
instructions suggest tight situational constraints.  
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if  you lie "people will generally dislike you"  
(Baum, 1995, p. 15).  Baum (1994) depicts lying 
as “an operant occurring in a ‘child’ that 
continues based on reinforcement history” (p. 
95). While this is accurate, it goes much too 
quickly. People regularly engage in false witness 
and gossip about their neighbor, and many of 
our neighbors usually enjoy this form of verbal 
behavior. Thus, the conditions resulting in the 
evolution of deception and those leading to a 
greater probability of deception occurring need 
description. Our paper is not a contradition to 
Baum's (1995) analysis but an elaboration. 

Adaptiveness of deception at the ontological level.  

Communication systems could not 
evolve if not for their potential positive 
interactive effects (Dawkins, 1995), however, in 
many nonhuman animal species signals are used 
to exploit members of their fellow species 
(Hrdy, 1977). To make current behavior analytic 
accounts of verbal behavior more consistent 
with evolutionary theory, an account of 
deception is necessary.  Glenn and Field (1994) 
have argued that operant functionalism and 
evolutionary functionalism differ in the scale of 
analysis. For operant analysis the time scale is 
distinctly the propagation of behavior selected 
ontogenetically within an individual’s lifetime, 
while evolutionary scale is the propagation of 
genotypes within a species that are selected for 
survival. Operant behavior itself is considered 
evolutionarily advantageous for allowing greater 
flexibility of responses to shifting environmental 
demands.  

Skinner (1957) sensed the evolutionary 
importance of the ability to deceive in his brief 
discussions of mands, but the point is never 
elaborated. Skinner (1957) briefly wrote of lying 
in his section on distorted tacts. 

Stimulus control is not only 
"stretched" but "invented." A response 
which has received a special measure of 
reinforcement is emitted in the absence 
of the circumstances under which it is 
characteristically reinforced. We see this 

in the behavior of children: a response 
which has been enthusiastically received 
on one occasion is repeated on a 
different and inappropriate occasion. In 
a still greater distortion, a response is 
emitted under circumstances which 
normally control an incompatible 
response. We call the response a lie.  
(p.149)  

 
Taking this into the area of control 

Skinner (1957) also argued: 

“Release from aversive stimulation 
as a form of generalized reinforcement 
is often used in special measure to 
produce verbal behavior having given 
properties. A confession is often 
obtained when aversive stimulation, or 
conditioned aversive stimulation in the 
form of a threat, is imposed until a given 
response has been made. The objection 
to this procedure (for example, in 
enlightened legal or governmental 
design) is precisely that it tends to 
distort stimulus control: release is 
usually contingent upon a response 
regardless of its correspondence with 
‘the facts.’ The speaker may exaggerate 
a confession, invent one, or confess only 
part of an actual defection to obtain 
release.” (p. 150).  

While accounting for the ontogenetic 
importance of lying,  Skinner did not explicate 
the evolutionary importance of the "lie." Skinner 
(1957) correctly observed that distortions may 
lead the social system to "deteriorate" but then 
incorrectly concluded that "the system is stable 
only when the correspondence with controlling 
stimuli is unimportant to the listener" (p. 150). A 
more pragmatic view would be to state that the 
stronger the correlation between word and action  
the greater the importance of verbal behavior. 
This holds if the verbal behavior  always sets the 
occasion (completely predicts the occurrence) or 
never sets the occasion (completely predicts the 
nonoccurrence). Thus if  my parents consistently 
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lie when they state that "we will go to the park 
Saturday," then I can expect Saturday may hold 
many things.  However, the park is not one of 
them. 

 The effect of non-accurate (or non-
predictive) signals on the listener is common in 
animals. Cheney and Seyfart (1988) showed 
with varvet monkeys (Cerocopithecus aethiops) 
that listeners quickly habituate to unreliable 
alarm calls from speakers. Also, varvets can 
learn discriminate speakers accurate calls from 
other calls. For example, if a varvet is accurate 
in leopard calls but inaccurate in eagle calls, 
responses to the former will not receive 
habituation but responses to the latter will. Thus, 
the inaccurate calls are occasion setters for the 
nonoccurrence of  eagles. Further the ability to 
discriminate environmental factors such as facial 
expressions in distinguishing "truth" from "lie" 
would increase the probability of further 
predicting the occurrence or nonoccurrence of 
events. For example in poker to be able to 
discern someone is bluffing can have a good pay 
off by increasing the probability of winning 
hands and decrease the probability of losing 
hands  over time.  

DECEPTION IN EVOLUTIONARY LITERATURE  

While behavior analysts have rarely 
spoken of deception, evolutionary biologists 
have studied deception extensively (i.e., Bond & 
Robinson, 1988; Dawkins & Kreb, 1978; Dow, 
1987; Gowaty, 1992).  Some consider the 
capacity to deceive to be critical to the 
development of culture (Dow) and at the heart of 
our basic enterprises, including science 
(Gowaty). Some evolutionary biologists argue,  
we primarily learn verbal behavior to increase 
aid that we render to the speaker, not to the 
listener and that "whether the reactor benefits or 
not is incidental " (Dawkins & Krebs, p. 285)3. 

                                                                 
3 It was suggested by one of the 

reviewers that listeners spend alot of energy and 
time teaching others to speak. Their are two 
explainations for this (1) originally 
communication took place largely among kin the 
high value of passing along verbal instructions 

Still others have traced the gentic advantages to 
deception (Bond & Robinson). 

Nonhuman defensive deception:  

Song repertoires in male birds 
(Yasukawa, 1981) are particularly intriguing 
examples of nonhuman use of deception.  Krebs 
(1977) suggests the ability of birds to recognize 
an individual song from another bird is exploited 
by the evolution of complex repertoires. For 
example, the male of the great tit (Parus major) 
emits from two to eight different song types, and 
changes territorial songs when he changes his 
perch. This may function to convince a potential 
intruder that more individuals are in the territory 
than actually exist. Biologists often call this the 
Beau Geste hypothesis after a character in P. C. 
Wren’s novel in which Beau Geste employed 
deception to thwart an attack on an 
undermanned fortress by propping up dead men 
to create  the false impression that more 
defenders existed than were present.  Deception 
is common in species to avoid attack from 
predators or protect their offspring. For example, 
hognosed snakes will feign death to avoid 
predators (Burghardt, 1991). Sometimes before 
feigning death, they will display a series of fake 
strikes (Burghardt; Liska, 1997). Plovers and 
killdeer (Charadrius vociferus) will feign a 
broken wing to distract a predator from attacking 
their nest and thus deception serves to protect 
the young (Liska; Ristau, 1991; Skutch, 1976). 

Varvets monkeys use deceptive alarm 
calls. (Cheney & Seyfart, 1991; Hauser, 1993; 
Seyfart, Cheney, & Marler, 1980). They will 
signal an alarm cry to distract the group or to 
redirect the focus from themselves when in 
situations of attack by the group.  

                                                                                                 
made the cultural capacity an evolutionary 
advantage (Dow, 1988) (2) teaching one’s child 
to speak increased the child's fitness as they 
progressed up the social hiarachy, thus 
increasing one’s own genes’ surivival 
possibilities and reporductive success in the 
population (Dawkins, 1982). 
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Primate gestures often serve as setting 
events that are predictive of primate behavior4. 
During competition this factor can be a liability 
and thus being able actively to manipulate such 
factors to provide deception can be considered 
an advantage. For example, de Waals (1982) 
observed captive chimpanzees at Arnhem zoo in 
the Netherlands.  He reported instances in which 
animals were observed manipulating their faces 
with their hands and pushing their lips closed to 
cover facial expressions. Finally, de Waals 
noticed one female chimpanzee who would 
often approach others in the group with what he 
described as "gestures of reconciliation," only to 
bite them when she was close enough. 

Attractive deception: 

Deception is a common mate attraction 
practice. Gyger and Marler (1988) discovered 
male domestic fowl (Gallus gallus) often emit 
food cries when no food is present. These cries 
are to announce the presence of food, however 
in 45% of the cases no food is present. Still  
females approach the cries. To investigate if 
these cries are really fake cries of food for 
mating, Evans and Marler (1994) and Marler, 
Karakasshian, and Gyger (1991) designed an 
operant experiment in which male chickens were 
first trained to peck at a key for food. The fowl 
                                                                 

4 Their appears to be some evidence that 
rhesus macaques need prior social interaction to 
read each other and to communicate 
cooperatively (Miller, 1971, 1975). In one study 
Miller placed lever trained monkey’s in a 
situation where they could see the lighted panel 
where one of two lights would be present. The 
second monkey was placed in a room with a 
lever but could only see the face of the other 
monkey and not the lever.. In this study in 
correct responses received mild shock for both 
animals. Unknown animals failed poorly, where 
cagemates responded correctly 80% of the time 
on all tasks. Kin responded in these senerios 
better than nonkin. Interestingly enough animals 
that were good at being both senders and 
receivers were also animals that were high in 
dominance status. 

were placed in the same experimental design, 
except this time in the cage next to them was a 
female, a male or an empty cage. Calls did not 
occur when males were in the next cage (Marler 
et al, 1991). When females were present males 
initially increased calling then dramatically, then 
decreased calling when the females did not come 
(Evans & Marler). The empty cage produced a 
steady response rate of about 50% of the time 
(Marler et al.). Thus the food cries are audiance 
dependant. Similarly, Dawkins and Krebs (1978) 
observed male cricket use songs to induce 
females to travel to the male, instead of  the 
males expending the energy to travel to the 
female. The songs were deceptive in a way that 
led to estimates of closer proximity of the male 
than was the case. 

Another observation by de Waals (1982) 
was lower male chimps attempting to mate with 
estrous females. In these cases, the male would 
make eye contact with the female and then look 
toward some bushes. The male would then 
disappear casually, followed later by the female, 
and copulation would occur out of sight of the 
troop, especially the alpha male. In one 
observation, the alpha male began to look at the 
lower ranking male. The lower ranking male 
covered his erection with his hands and spun to 
face the opposite direction until his erection 
subsided. In this situation it is apparent that 
deceiving the ranking male is evolutionary 
advantageous: it avoids confrontation and 
possible punishment. Thus sneaking around and 
deceiving are common in other species. 

Experimental deception: 

Support for an operant interpretation of 
such phenomena comes from Lanza, Starr, and 
Skinner (1982). Lanza and colleagues trained 
two pigeons (Columba livia domestica) named 
Jack and Jill to communicate (for details of this 
training see Epstein, Lanza, and Skinner, 1980). 
Jack obtained food only by selecting correctly a 
color accessible only to Jill. Jack could provide 
discriminative stimuli for Jill, which if she 
pressed the right color Jack would press a key 
(marked THANK-YOU) and access to grain 
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would reward Jill's actions. The reverse also was 
used. When this system was running 
successfully, Lanza and colleagues modified it. 
When the color hidden was red, they reinforced 
a correct report with 3.8 seconds of grain access. 
When the color was either green or yellow, the 
access to the grain was much shorter. The grain 
remained accessible only while the pigeon in the 
"listener" role pressed THANK-YOU. When 
reporting the incorrect response of red was 
reinforced for the listening pigeon both pigeons 
showed a switch to reporting the incorrect 
responses then in situations where green and 
yellow were present, or as the authors reported 
"lying" in pigeons.   Savage-Rumbaugh (1984) 
argued this situation was not an accurate 
representation of lying in the venacular, because 
Lanza, Starr, and Skinner had not tested that the 
pigeon was "aware" or knew that he was 
displaying false signals. 

In another experimental situation, 
Woodruff and Premack (1979) showed a 
chimpanzee two containers, one with food 
hidden inside. They then introduced the 
chimpanzee to two different trainers. Neither 
trainer knew the location of the food.  One was a 
"cooperative" trainer: if the chimpanzee signaled 
which container held the food, this trainer 
collected the food and shared it with the chimp. 
The second trainer was the "uncooperative" 
trainer: if  the chimpanzees showed this trainer 
the food, he ate the food himself. Over time, 
they tested chimpanzees with each trainer, in 
trails where chimp and trainer alternatively 
served as sender and recipient of signals. When 
interacting with the cooperative trainer, chimps  
early in the experiment produced signals to cue 
the location of food. Alternatively, when 
interacting with the uncooperative trainer and 
playing the role of the speaker, chimps learned, 
after many trials to withhold the signal. They 
even began to mislead the recipient. In the role 
of the listener, they did not respond to the 
speaker’s misleading signals (Woodruff & 
Premack). It is important to note deception 
began to appear over many trials and was 
context specific to the uncooperative trainer.  
This is a clear example of a discriminated 

operant and fits with Baum' s (1994) view of 
deception as operant behavior, which over time 
would lead to adaptive fitness.  

A FUNCTIONAL AND EVOLUTIONARY ANALYSIS 
OF DECEPTION 

 
In a behavior analytic framework, 

behaviors are considered functional if the 
behavior provides  benefits to the individual 
organism emitting the behaviors. In an 
evolutionary sense, behaviors are considered 
functional if their cumulative presence increases 
the reproductive success, survival possibilities, 
or health status of the genes. The ability to 
deceive under certain conditions increases the 
evolutionary criterion (Dawkins & Krebs, 1978).  
These conditions include short termed 
interactions, or long termed interactions where 
the probability of discovering the deception is 
low. Hauser (1992b) showed deception has a 
cost; if group catches the deceiver it can result in 
aggression targeted at the deceiver; in humans, 
deception is often punished by aggression, and 
frequently circumscribed by law. There are 
probably times when these short term and long 
term consequences of deception work at odds 
with one another, it would be at these points that 
selection would weed out the reinforcing effects 
of such behavior (Bond & Robinson, 1988; 
Rachlin, 1992). 

Functional deception. Commissions or 
omissions of verbal behavior can accomplish 
deception. Deception provides fitness benefit to 
the deceiver and fitness costs to the deceived.  
Digesting the above studies, from an integrated 
behavior analytic and evolutionary perspective, 
deception can be considered functional if we 
meet the following conditions:  

(1) there exists a context A in which a 
speaker has a high probability of emitting a class 
of verbal behavior (Glenn, 1983; Gyger & 
Marler, 1988) which increases the probability of 
the listener delivering reinforcement, 
terminating aversive stimulation, or not 
delivering aversive stimulation. This directly 
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increases the fitness of the speaker by getting aid 
from the listener.  

and 

(2a) given a separate, but unrelated on 
critical elements, context B the speaker emits 
that same class of  verbal behavior which 
increases the probability that listeners will 
respond by delivering reinforcement, delaying 
punishment, or terminating aversive stimulation 
(Glenn, 1983). Often we call this lying; 
however, lying implies that the speaker is aware5 
(Cheney & Seyfarth, 1990) or engages in 
intraverbal chains about the false relation 
between context A and B (Glenn) thus 
functional falsification  is a better term with 
lying as a subset of this group.  

 or  

(2b) with conditions of A the speaker 
omits a verbal antecedent or rule, which the 
speaker can emit which may aid the listener, 
consequently enabling the speaker to experience 
a relative increase in fitness by decreasing the 
listener's fitness (as illustrated in Hauser, 1992b 
or Woodruff & Premack, 1979). As Glenn 
(1983) points out, this is only the case if the 
speaker can emit the response. Thus  a 
                                                                 

5 Baum (1995) describes awareness as 
meta-statements “... which refer to themselves or 
other statements. Meta -statements form the basis 
of some arguements that the ability of language 
to refer to itself sets it apart from other behavior. 
When I was a boy, my friends and I enjoyed the 
paradox ‘This statement is false.’ From a logical 
point of view, this meta-statement has a sort of 
magical quality because it seems to be true and 
false at the same time. Viewed as an utterance-as 
verbal behavior- however, there is nothing 
magical about it. It conforms to the standard 
English sentence frame of subject-verb-attribute. 
The only unusual aspect of this particular 
utterance is that the subject is an utterance.” (p. 
115). He goes on to argue that meta -statements 
represents statements under “stimulus control of 
other verbal behavior.” (pp. 115) 

determination needs to be made that another 
context exists where the speaker would emit this 
response. 

or 

(2c) the speaker gains no direct benefit 
but gains indirect benefit by effecting others in 
the context who provide consequences which 
decrease the status of the listener  [i.e., rumor, 
malicious gossip]. 

and 

(3) We can link the speaker’s increases 
in fitness to gaining benefit while the listener 
fails to obtain matching benefit, or  incurs some 
loss of reinforcement, or fails to avoid aversive 
stimulation,  

and  

(4) Over time effects of deception are 
cumulative and deception becomes a biased 
pattern of responding that lead to effects that 
meet the requirements of the paragraph (1) of 
this section. 

COUNTERING DECEPTION: A LOOK AT THE 
LISTENER 

From the above analysis of the speaker, 
we formulated Table 1. This table suggests that 
noncompliance, rule -breaking and additional 
deception may be emitted in various social 
situations to counter deception. These repertiors 
have survival value in a stable but changing 
world (Patterson, 1993), since the patterns are 
continuously matched to a stable environment. 
Thus in looking at the literature on 
noncompliance, we would expect to find 
families where conditions of compliance are 
ontogentically selected against and evidence of 
stability in these patterns. 

THE EVOLUTIONARY IMPORTANCE OF 
NONCOMPLIANCE 

If  deception is common then it would 
best not to follow deceptive rules / instructions. 
Thus, considering conditions in which 
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noncompliance is the most functional course of 
action for the listener may be informative. 
Instruction following and noncompliance are 
important distinctions because they represent 
two different functional histories.  

Noncompliance is not doing what is 
requested (Patterson, Reid, Jones, & Conger, 
1975).  For Herbert (1978), noncompliance is 
the most common behavior problem of 
childhood. Noncompliance may be functional.  
Particular patterns of family interaction, such as 
coercion,  produce high rates of noncompliance,  
and this higher rate of noncompliance is directly 
related to the history of reinforcement 
distributed in the interaction (Snyder & 
Patterson, 1995).  

In families of aggressive children, often 
coercive tendencies are high and the functional 
value for aggression and hostility are 
correspondingly high. Snyder and Patterson 
(1995) found a direct linear relation (i.e., 
matching, Davison & McCarthy, 1988) between 
the probability of maternal termination of 
conflict based on aggressive tactics of the child 
rather than compliance. Aggressive mother-child 
diads were more likely to use aggressive tactics 
during conflict and to end conflict conditional on 
the other member’s aggressive tactics, than 
nonaggressive diads. These experiences 
accounted for 65% of the variance for the sons 
and 53% of the variance for the mothers. These 
patterns are stable (Patterson, Dishion, & Reid, 
1992). 

While compliance in children is about 
60-80%, for children with conduct problems 

compliance is only about 40% (Forehand, 1977). 
From an evolutionary position this makes sense. 
In such a hostile environment the probability of 
harmful instructions would be high and thus 
non- adherence to instructions would be 
beneficial. Thus, the stable operant class  
selected would be one of noncompliance; 
however, once leaving the old training contexts 
(an old social niche) these patterns can be 
detrimental. Functional patterns of 
noncompliance in such family situations may be 
extremely nonfunctional when transferred to an 
educational context. 

Noncompliance in most children 
decreases until the age of five (Patterson, 1976); 
however, for children in coercive families the 
pattern of noncompliance is extremely stable 
(Patterson et al., 1992). This can have serious 
repercussions for the child in other areas of life. 
First, noncompliant children are less responsive 
to utterances and more responsive to actions. 
Buehler, Patterson, & Furniss (1966) found that 
for delinquents the vast majority of social 
reinforcement (smiling, approval, etc.) occurred 
at an action level6. Second, if the child is 
                                                                 
6 Reinforcement of delinquent behavior nonverbally 
occurred 82% of the time, while verbal reinforcement 
only occurred 18% of the time. Reinforcement of 
conforming behavior on the verbal level occurred 
36% of the time, while on a nonverbal level it 
occurred 64% of the time. The reinforcement of 
delinquent behavior occurred significantly more often 
p <.001 than the punishment of delinquent responses. 
They concluded that the bulk of delinquents teaching 
is non-verbal. 

 

Table 1 Hypothesized Relationship Between Compliance and Deception 

       Listener's Behavior 
 Under speaker control/ 

Compliance 
Not Under Speaker Control/ 
Noncompliance  

Speaker’s Utterance Functionally 
Deceptive 

Aids speaker  Aids listener/ speaker not aided  

Speaker’s Utterance Nondeceptive Aids listener and/or 
speaker 

Fails to aid listener or speaker 
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noncompliant at school, she or he may not get 
necessary academic or social skills. These 
factors may combine to produce deficits in 
ability to read in these children ( as noticed by 
Patterson et al., 1992; Rutter & Yule, 1973; 
Semier, Eron, Myerson, & Williams, 1967; 
Wells & Forehand, 1985).  

Suspicion that noncompliance is at the 
core of many conduct problems is indirectly 
supported by the finding that systematic 
increases in compliance lead to spontaneous 
improvement in other nontreated problem 
behaviors (Russo, Cataldo, & Cushing, 1981).  
Barkely (1985) suggests children with conduct 
disorders (the children most likely to grow up to 
be adults with antisocial personality disorders) 
are best classified as having deficits in "rule -
governed" behavior. 

FUNCTIONAL RULE-BREAKING 

Once the pattern of coercion is 
established, children learn to seek out groups 
providing reinforcement for rule breaking. In 
one example, Dishion, Spracklen, Andrews, and 
Patterson (1996)  studied adolescent boys whom 
they paired into three groups of delinquent 
youths and  nondelinquent youths; delinquent 
youths and delinquent youths; nondelinquent 
youths and nondelinquent youths. They recorded 
conversations between the pairs in a laboratory 
setting, than coded into categories of Rule 
Breaking Talk or Normative Talk, and responses 
were coded into categories of Laughs or Pauses. 
Analysis of the data according to the Matching  
Law (Davison & McCarthy, 1988) showed a 
direct linear relationship between the category 
discussed and the contingent reinforcement for 
that category, accounting for 84% of the 
variance. Interestingly, contingent reinforcement 
for talking about breaking rules correlated with  
antisocial behavior two years later. They 
concluded  reinforced verbalizations of breaking 
rules helps the child  become less sensitive to 
direct contingencies about his behavior  (i.e., 
peer groups reinforce talking of ‘rule -breaking’ 
and thus the child continues this pattern 
insensitive to direct contingencies due to social 
contingencies provided by the peer group). In 

environments where the occurrence of rule 
breaking is high this can lead to increased fitness 
for the individual. Thus like lying (Glenn, 1983), 
noncompliance and rule -breaking are only 
maladaptive once the person has left their old 
social niche and entered a new one. 

CONCLUSION 

This analysis suggests a relation 
between compliance and deception. In one 
sense, we can see deception as a form of 
noncompliance to cultural rules regarding 
correspondence between saying and doing.  
Without a correlation between what is said and 
what is done, words become nonpredictive or in 
more colloquial terms meaningless and trivial. 
However, as illustrated in Table 1, the present 
analysis proposes that noncompliance by a 
listener is adaptive when the speaker's utterance 
is deceptive,  but when the speaker's utterance is 
nondeceptive (the usual state of affairs implied 
by Baum, 1995), noncompliance then is not 
adaptive. 

Baum's (1995) evolutionary framework  
is a positive step in moving behavior analysis 
closer to evolutionary biology. However, to 
accomplish a more integrated evolutionary 
account of operant behavior, including verbal 
behavior, behavior analysts need to move past a 
largely benign view of verbal behavior toward a 
more comprehensive view which explicitly 
recognizes the adaptive functions of perhaps less 
than desirable behaviors such as deception. 
Although the "language specialist" occupies a 
well-defined social niche, this niche is probably 
more structurally different from other niches 
than functionally different. As in all niches, the 
behavior of the organism serves to manipulate 
parts of the environment in the most functional 
manner possible; in the social niche, verbal 
behavior serves the function manipulating the 
behavior of the listener to the adaptive 
advantage of the speaker. 
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A QUANTITATIVE BEHAVIORAL MODEL OF DEVELOPMENTAL STAGE BASED UPON 
THE MODEL OF HIERARCHICAL COMPLEXITY 

Michael Lamport Commons and Patrice Marie Miller 
Harvard Medical School 

 

Behavior analytic theories have focused on explaining the acquisition of relatively simple behavior 
(the behavior of nonhuman species, of infants, and of individuals who are mentally retarded or 
autistic) rather than complex behavior.  For these reasons, such theories have tended to become 
marginalized as far as developmental psychology as a whole is concerned.  Developmental 
psychology as a whole has been concerned with what develops and in what sequence.  The major 
theory that dealt with the possible sequences in which behavior is acquired has been the mentalistic 
theory of Jean Piaget (e.g.,  Piaget, 1954; 1976).  We propose here a quantitative behavior-analytic 
theory of development that deals both with the sequences of development and with why 
development takes place.  The theory presented here is behavioral because it makes only behavioral 
assumptions and avoids mentalistic explanations.  By rejecting mentalism and substituting task 
analyses, we show that more complex behaviors combine and sequence less complex behaviors.  
This fact of hierarchical organization may be used to define the nature of stage and stage transition.  
Commons ( Commons, Trudeau, et. al 1998) constructed the model of hierarchical complexity of 
tasks and their corresponding stages of performance using basically just three main axioms.  As a 
consequence, there is only one possible stage sequence with gaps between the stages.  The gaps 
cannot be filled with intermediate behaviors.  The benefits for the field of psychology of having an 
analytic measure of stage are discussed.

A theory of development must be able to 
account for two aspects of behavior: a) what 
behaviors develop and in what order and b) why 
development takes place.  It must be able to account 
for simple as well as complex behaviors.  Behavior 
analytic theories of development have concentrated 
on explaining how development takes place (e.g.,  
Bijou & Baer, 1961;  Baer & Rosales, 1994).  
Development has been explained primarily in terms 
of contingencies of reinforcement.  Such accounts 
have argued that the sequences in which behaviors 
develop are environmentally determined.  Any 

particular behavior is viewed as being “shapeable” 
given the proper contingencies.   As a result, 
sequences have been largely seen as arbitrary and 
easily changed.  Behavior analytic theories have been 
better at explaining relatively simple behavior (the 
behavior of nonhuman species, of infants, and of 
individuals who are mentally retarded or autistic) 
rather than complex behavior.  For these reasons, such 
theories have tended to become marginalized as far as 
developmental psychology as a whole is concerned. 

Developmental psychology as a whole has 
been concerned with what develops and in what 
sequence.  The major theory that dealt with the 
possible sequences in which behavior is acquired has 
been the mentalistic theory of Jean Piaget (e.g.,  
Piaget, 1954; 1976).   Skinner (1953) criticizes these 
types of theories as follows: "any mental event which 
is unconscious is necessarily inferential, and the 
explanation that makes use of it is therefore not based 
upon independent observations of a valid cause" (p. 
39).  A behavioral explanation is based instead on the 
relationship among detectable events, as will be 
discussed below. 

We propose here a quantitative behavior-
analytic theory of development that deals both with 
the sequences of development and with why 
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development takes place.  The theory presented here 
is behavioral because it makes only behavioral 
assumptions and avoids mentalistic explanations.  The 
theory also uses principles derived from quantitative 
analysis of behavior (e.g.,  Commons & Nevin, 1981) 
in that the assumptions are explicit and the measures 
of performance are quantitatively describable; neither 
are they limited by the earlier forays into 
quantification such as those of  Hull (1943; 1952) or 
Piaget ( Inhelder & Piaget, 1958;  Piaget, 1954;  
Piaget, 1976;  Piaget & Inhelder, with Sinclair-de 
Zwart, 1973).  In Hulls’ case, not only were there a 
very large number of postulates, but so many 
variables needed to be introduced as part of the 
postulate system.  There was an ad hoc modification 
of the postulates to fit the 
data/entry.jsp?xrefid=149211. 

PERTURBATIONS 

In order to build a quantitative behavioral 
developmental theory it is necessary to start off by 
giving some informal definitions of the basic units to 
be studied.  This theory starts by introducing the 
notion of a perturbation. 

Perturbations as defined by Commons 
(LaLlave & Commons, 1996) are changes or 
disturbances in the universe that may be directly 
observed or may not.  From a traditional point of 
view, the background for any perturbation is noise–
statistically random fluctuations in the current state of 
affairs.  That noise consists of changes in the situation 
that do not appear to be systematic. 

EVENTS 

Scientific accounts of behavior are built out 
of both analytical and empirical accounts of events. 

Commons ( LaLlave & Commons, 1996) sees 
that one problem that continually arises is what 
perturbations to consider as existing, or in other 
words, what constitutes an event.  There only seems 
to be one necessary restric tion on saying that 
something exists.  The restriction is rather weak 
compared to those required by operationalism but 
strong with respect to intuitionism and 
phenomenonology.  With the quantitative-behavioral-
developmental theory that follows, we have to 
consider events as the basis.  This notion is less 
restrictive than behaviorists’ notions of stimuli and 
responses and so allows the theory to consider events 
that may not be clearly stimuli or responses.  On the 

other hand, we do not want to make the mistake of 
Piagetians that  thoughts, “schema,” and 
verbalizations that belong to mental structures are the 
only causes of actions. 

How do We Know that Something is an Event? 

Events are potentially detectable 
perturbations.  Perturbations are classed as events 
when they achieve some potential to be observed, 
witnessed, and in some way distinguished from the 
remaining noise by two independent paths of 
detection.  The term event is used here to include all 
such perturbations, both public and private.  The 
notion of paths of detection is not deniable or 
reducible lest we get into an infinite regress.  These 
paths do not require direct observation.  Note also that 
more experiencers or more experiences do not count 
as more independent paths. 

Potential events may be inferred as long as 
there are two distinct paths leading to that inference, 
such as the case with electrons. Electrons may be 
detected through a multitude of paths by which 
inferences as to the existence of an “electron event” 
can be made.  One can measure the magnetic moment 
of a single electron moving along a path in a magnetic 
field, the electric charge in an electric field, or the 
ionizing potential in a liquid hydrogen bubble 
chamber.  There are numerous other ways of 
detecting the electron. 

The reason two paths are required for events 
is because one path alone could mean that the 
perturbation could serve as its own causal explanation 
of itself.  Some perturbations are deemed as having 
the status of being only singly detectable by one path.  
For example, if someone reports that the president is 
talking to them, there is one path, their report.  They 
do not have a radio, telephone or any other such 
device and the president is nowhere close by.  One 
other path is necessary to confirm that the president is 
actually talking to them and they are not reporting a 
hallucination.  Behaviors and causes detected from a 
personal experience alone have this character.  Only 
single path events have the character of 
hallucinations.  Robert Stickgold (personal 
communication, 1999) has shown that people think 
that of what they think, see, and dream as “real” while 
thinking, seeing and dreaming.  The status of events 
and perturbations is even more complex when activity 
is not potentially observable, as with gyrations and 
perturbations of the soul or will.  These perturbations 
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may be studied in theological and theosophical terms 
( Lowenthal, 1989).  The best we can do within 
science is to discuss the report of these perturbations 
as data to be explained or refer to these perturbations 
in metaphorical terms. 

Behavioral constructs (such as stimuli, 
behaviors, or consequences) are events.  In the case of 
a verbal report, an observer may hear it.  A 
microphone and meter will show it. There is a 
difference between the appearance of a perceived 
event and the actual event.  Perceptual activity can 
transform events. 

Illusions refer to those instances where 
organisms respond to the appearance of stimuli in 
ways that distort the physical properties of the objects 
or events.  Let us say one was looking at a color patch 
and the person said, “I see the color brown.” But the 
color brown has no unique spectral existence.  The 
report of brown arises from an infinite number of 
mixes of spectral colors.  Acting as if brown is a color 

is a distortion that it is simply a consequence of our 
visual aparati.  Yet, with the same perceptual 
apparatus, people correctly report all the spectral 
colors.  We consider that the perception or sense of 
free will is also a result of perceptual activity that 
transforms external and internal events.  When 
discriminations are easy to make, people report that 
they have a sense of will when making correct 
choices.  When discriminations are hard to make, 
people report that they have no sense of will in 
making their choices. 

PUBLIC EVENTS 

Public events are such that can be observed 
by more than one person ( Skinner, 1957).  External 
stimuli and behaviors are events.  The two paths can 
be seen as follows.  In addition to the person who 
observed their own behavior and the stimuli 
surrounding it, others may detect stimuli and 
behaviors.  The behaviors may include language and 
emotional behavior as well as other responses.  

Table 1: Ways of Knowing 

 Ways of Knowing Example of Fields 
Utilizing These Ways of 
Knowing 

Number of Paths of Detections of 
Perturbations  

1 

Analytic: Proved 
material always true no 
matter what “data” or 
“experience” shows 

Mathematics, Logic, Parts 
of Philosophy 

No paths of detections of perturbations  

2 

Phenomenological: 
Experienced material a 
property of organisms 
and sometimes 
organisms interacting 
with environments. 

Religion, Law, Art, 
Literature, Dance and 
Music  

One independent path of detection. This 
means that if one observes an action and 
hypothesizes a cause, such as free will, then 
the putative cause may represent one path of 
detection.  Detecting the behavior, however, 
does not prove that the hypothetical “causal” 
event is an actual event.  If only one path is 
available, that is, if only one effect can be 
detected–that is the experience (and its 
report), there is no way to determine the cause 
of that experience.  The experience is 
sometimes erroneously said to "cause itself."   

3 

Empirical: Resultant 
material from 
investigations moves 
scientific towards the 
truth. 

Science, History Two independent paths.  An event can be said 
to be real in a scientific sense if and only if it 
is detectable by two independent paths.  An 
independent second path for detecting the 
hypothesized causal event must be found.  
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Internal behavior such as one's heart beat are also 
public.  One uses a stethoscope as a transducer to 
make the heart beat audible, and a electrocardiogram 
to make its activity visible. 

PRIVATE EVENTS 

Some private perturbations may also be 
events according to the above criteria.  These include 
internal stimuli, states, and behaviors.   Skinner 
(1953) writes that, “Eventually a science of the 
nervous system based upon direct observation rather 
than inference will describe the neural states and 
events which immediately precede instances of 
behavior.”  Internal stimuli might include internal 
pain (toothache) or pleasure, brain activity associated 
with dreams, or internal events modifying awareness 
of external events.  For example, one of these internal 
events might include internal emotional activity that 
enhances attention to possible sources of 
reinforcement on one hand or distracts from attending 
to present events on the other hand.  From our 
perspective, these states might include feelings, and 
tendencies to respond, such as attitudes and 
preferences.  Internal behaviors might include images, 
illusions, thoughts, reflections, fantasies, delusions, 
hallucinations and intentions to act.  For example, 
awareness may be considered internal behavior that is 
a response to either internal or external events.  
Awareness is sometimes described as the focusing of 
attention, or remembering internal events.  Reports of 
awareness can be referred to as attentional behavior.  
That which is reported may acquire a relatively 
distinct and clear meaning.  Presently, we only have 
one path to detect these internal perturbations--the 
subject's report.  Because varying things in the 
environment affect reports of a number of these 
internal perturbations, one might think a possible 
second path may be inferred.  Therefore, the reports 
are events, not perturbations ( Skinner, 1957).  Some 
of these events are already being detected by 
electronic-physiological means.  With the potential to 
be detected, directly or indirectly, electrically or 
chemically, such internal perturbations may be 
classed as events and behaviors. 

Private Events or Perturbations? 

Where does this leave the cognitivist 
constructs of “internal mental life” that stem from 
fields such as cognitive development or 
psychodynamic theories?  From a behavioral-
developmental perspective,  Commons (1991) and  
Gewirtz (1991) prefer to use alternatives that are 

based on events.  These researchers may then take 
subjects' reports of internal events as potentially 
conditioned behavior just like any other.  For 
example, attachment to an object can be a coherent 
system of responses cued and maintained by the 
appearance and behavior of an object person. 

Another example might be traditional notions 
of the self.  From a behavioral-developmental 
perspective, the self  is viewed as an abstraction 
comprised simply of representations.  Furthermore, a 
definition of a coherent system of responses might 
include: pervasively imitated behavior, rule -governed 
behavior, behavior in response to verbal 
communication, elicited emotional behavior, observed 
public behavior and unobserved private behavior ( 
Commons, 1991;  Gewirtz, 1991). 

THREE WAYS OF KNOWING ABOUT DEVELOPMENT 

With the definitions of perturbations and 
events, it is possible to show what are the minimum 
conditions necessary for having a quantitative 
behavioral developmental theory.  One needs to 
recognize the different ways in which we might know 
and understand development.  The argument is very 
simple. There are three ways of knowing as shown in 
Table 1.  Knowledge is treated in a much more 
complex manner in philosophy.  Here, the number of 
paths needed for detecting a perturbation is associated 
with the field and methodology that claims 
knowledge.  

There can be combinations of ways of 
knowing such as 1 and 3, which defines most of 
science.  Problems arise with combinations of 2 with 
1 (Folk Psychology of Aristotle), and 2 with 3 
(current mixes of experimental and phenomenological 
accounts of free will such as  Libet’s, 1985).  These 
may lead to various dangerous policies and practices.  
That does not mean that 2 is not prized for itself.  It is. 

THE DETECTION OF EVENTS BY ORGANISMS 

 
To make sure that all the assumptions are 

stated even those that are not formal but represent 
parts of the gist of the argument, we discuss detection 
of events by organisms.  What is it that characterizes 
differences in performance as organisms evolve on 
one hand, and develop on another?  Organisms, 
including people, are sensitive to events in the 
environment.  Some aspects of events and some 
relationships between events can predict future 
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events.  Researchers consider those events and 
relationships as signals.  Sensitivity to specific signals 
changes with developmental stage at which the 
organism functions.  Developmental stage is 
discussed further on. 

TASKS 

One major basis for this developmental 
theory is task analysis.  The study of ideal tasks, 
including their instantiation in the real world, has 
been the basis of the branch of stimulus control called 
Psychophysics.  Tasks are defined as sequences of 
contingencies, each presenting stimuli and requiring a 
behavior or a sequence of behaviors that must occur 
in some non-arbitrary fashion.  Properties of tasks 
(usually the stimuli, or the relationship among stimuli 
and behaviors) are varied and responses to them 
measured and analyzed.  In the present use of task 
analysis, the complexity of behaviors necessary to 
complete a task can be specified using the complexity 
definitions described next.  One examines behavior 
with respect to the analytically known complexity of 
the task. 

THE SEQUENCE OF DEVELOPMENT 

Dimensions of Tasks 

The notion of hierarchical complexity to be 
introduced is to replace current accounts of 
development that rely on mentalistic notions (e.g., 
cognitive stages or schemas).  The suggested task 
analyses can be carried out for any content area for 
which task analyses can be constructed.  Thus far, we 
and various colleagues have carried them out in the 

areas of: political development ( Sonnert & 
Commons, 1994), workplace culture ( Commons, 
Krause, Fayer, & Meaney, 1993), workplace 
organization ( Bowman, 1996), relationships between 
more and less powerful persons such as doctors and 
patients; ( Commons & Rodriguez, 1990, 1993;  
Rodriguez, 1989), decisions by therapists to report a 

patient’s prior crimes ( Commons, Lee, Gutheil, 
Goldman, Rubin, & Appelbaum, 1995), Kohlberg’s 
moral interviews ( Armon & Dawson, 1997;  Dawson, 
2000), views of the “good life” ( Danaher, 1993;  
Dawson, 2000;  Lam, 1994),  Commons’s (1991) 
attachment sequence, and extensions and adaptations 
of traditional Inhelder and Piaget balance beam and 
pendulum tasks ( Commons, Goodheart, & Bresette, 
1995;  Inhelder & Piaget, 1958), and Loevinger’s 
Sentence Completion task ( Cook-Greuter, 1990). 

In this theory, how well an individual 
performs a task is postulated to be controlled by: 1) 
seven dimensions of tasks; 2) aspects of the situations 
in which tasks are presented; and 3) the reinforcement 
history of the individual.  As Table 2 shows, we 
characterize tasks in terms of five stimulus and 
response dimensions.  We characterize two 
performance dimensions.  The first part of the 
discussion focuses on the dimensions of tasks because 
it is these dimensions, and particularly the first one 
(hierarchical complexity) that determine the sequence 
in which development takes place.  These sequences 
occur in this order no matter how the reinforcement 
contingencies may favor out-of-sequence acquisition.  
Due to considerations of space, only the first three 
dimensions, which are also the most important, will 
be discussed here. 

Table 2: Stimulus, response and performance dimensions of tasks. 

Name of dimension Dimension Definition 
Hierarchical 
complexity 

Stimulus The number of times task-related actions act upon the output of lower-
complexity actions in a chain of actions 

Horizontal 
complexity 

Stimulus Number of stimuli and corresponding actions 

Level of support  Stimulus Transfer of stimulus control (level of support). 
Reflectivity Response Degree of reflectivity of actions (from no reflectivity to reflections on 

methods for judgments) 
Implicit or Explicit 
control 

Response Form of control over the operant responses 

Behavioral stage and 
transition step of 
performance 

Performance Sensitivity to relationships in a task of given hierarchical complexity. A 
Rasch scaled score may also be found. 

Bias Performance Tendency to assert relationship occurs  
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HIERARCHICAL COMPLEXITY: COMBINATIONS OF 
LOWER ORDER ACTIONS 

There are a number of different kinds of 
combinations of lower order actions that can be 
combined into new stage behaviors ( Binder, 2000): 
iterations, mixtures, chains and new stage behavior.  
Iteration is doing the same action over and over.  For 
example, adding 2 + 3 + 4 + 1 is an iteration of 
adding.  Mixtures of actions could include doing a 
problem set containing simple addition and simple 
multiplication tasks.  Chains include the ordering of 
subtask actions but have an arbitrary order to them.  
For example, people learn to wash the dishes and then 
take out the trash.  But in reality, people could take 
out the trash and then do the dishes if they so wished, 
making the order reversed.  The tasks can be done in 
any order, but people choose to do them in a certain 
fashion.  Finally, new stage behavior includes 
behaviors that are not in an arbitrary order. 

THE MODEL OF HIERARCHICAL COMPLEXITY 

The Model describes a new dimension of 
complexity that is at right angles to the traditional 
Horizontal complexity.  It shows that all tasks fit in 
some sequence of tasks, making it possible to 
determine what order of hierarchical complexity an 
ideal action would have to be to address that task. 
Although this model has been previously described ( 
Commons et al., 1998) the axioms are quantified here 
in an accurate, detailed form. 

Axioms on the Relative complexity of actions: 

The heart of the whole theory is discussed 
next.  All the important properties that give rise to a 
coherent theory of hierarchical complexity depend on 
the following three axioms.  They are not standard in 
other areas of mathematics or in much of behavior 
analysis. 

In this task-complexity theory, for a task to be 
more hierarchically complex than another, the new 
task must meet three requirements.  The new task-
required action must satisfy the following axioms: 

(1) Formation of actions from prerequisites 
(Axiom 6): The more hierarchically complex task and 
its required action must be defined in terms of the less 
hierarchically complex tasks and their required task 
actions: 

Eh = {E one, E two...};  E  one, E two are tasks, h 
refers to an order of hierarchical complexity. 

This axiom is seen in programmed instruction 
( Holland & Skinner, 1961), in their discussion of 
prerequisites, and in Precision Teaching in the 
discussion of combinations being built out of 
elements (e.g.  Commons & Richards, 2002;  Kubina 
& Morrison, 2000).  It is also basic to Piaget (e.g.  
Inhelder & Piaget, 1958) and Piaget’s intellectual 
decedents (e. g.  Campbell, 1991;  Campbell & 
Bickhard, 1986;  Tomasello & Farrar, 1986). 

 

(2)  Relational Composition (Axiom 7):  A 
task-required action must organize two or more 
distinct, earlier actions in the chain. ( R. M. Dunn, 
personal communication, January 26, 1986.) 

Eh = R(E one, E two...), where R is an ordering 
relation on two or more tasks. 

This axiom is from Piaget (e.g.  Inhelder & 
Piaget, 1958) in every version of his stage theory. 

(3) Order of Definition (Axiom 8): The order 
of the organizing action and what it acts upon in the 
chain is fixed. The ordering must be nonarbitrary.  
That is translated as follows: 

Eh = -(i)Ri(E one, E two...), where i is the index 
indicating which order is defined by relation Ri, “-(i) “ 
means it is not the case that for every i.  In other 
words, it is not the case that every ordering of task 
execution exists.  This axiom was developed by 
Commons ( Commons, Trudeau, et al., 1998).  Please 
see appendix for a discussion of this axiom. 

To expand a little on these statements, the 
first axiom states that the very definition of a task-
required behavior with a higher complexity must 
depend on previously defined, task-required behavior 
of lower complexity.  Second, the higher-complexity 
task-required actions must coordinate the less 
complex actions.  To coordinate actions is to specify 
the way a set of actions fit together and interrelate.  
The coordination specifies the order of the less 
complex actions.  Third, the coordination must not be 
arbitrary.  Otherwise the coordination would be 
merely a chain of behaviors.  The meaning of the 
more complex task must not be severely altered by 
any non-specified alteration in the coordination. 



T H E  B E H A V I O R  A N A L Y S T  T O D A Y   V O L U M E  2 ,  I S S U E  3  

 228 

One can tell whether one task is more 
hierarchically complex than another if they belong to 
the same task sequence. ((Need further explanation 
here)).  In a single task sequence: 

(4) Ex < Ey or Ex > Ey.  x, y are indexes 
standing for any task i; and < means the order of 
hierarchical complexity of Ex less than the Ey;  >  

Table 3.  A sequence of behaviors placed into different orders of hierarchical complexity 
Order Name of Order of 

Hierarchical 
Complexity 

Example 

0 Calculatory Simple Machine Arithmetic on 0's and 1's 
1 Sensory & Motor Seeing circles, squares, etc. or touching them. 
2 Circular Sensory-motor Reaching and grasping a circle or square. 

* * * * * 
O O O O O 
# # # # # 
# / "} Q 

3 Sensory-motor A class of filled in squares may be made 
4 Nominal That class may be named, “Squares” 
5 Sentential The numbers, 1, 2, 3, 4, 5 may be said in order 
6 Pre-operational The objects in row 5 may be counted.  The last count called 5, five, cinco, etc 
7 Primary There are behaviors that act on such classes that we call simple arithmetic operations 

1 + 3 =  4 
5 + 15 = 20 
5(4)  = 20 
5(3) = 15 
5(1) =   5 

8 Concrete There are behaviors that order the simple arithmetic behaviors when multiplying a sum by a 
number.  Such distributive behaviors require  the simple arithmetic behavior as a 
prerequisite, not just a precursor 
5(1 +3) = 5(1) + 5(3)  =  5 + 15 = 20 

9 Abstract All the forms of five in the five rows in the example are equivalent in value, x = 5.  
Forming class based on abstract feature 

10 Formal The general left hand distributive relation is 
x * (y + z) = (x * y) + (x * z) 

11 Systematic The right hand distribution law is not true for numbers but is true for proportions and sets. 
x + (y * z) = (x * y)  + (x * z) 
x £ (y ¢ z) = (x ¢ y) £ (x ¢ z) 

12 Meta-systematic The system of propositional logic and elementary set theory are isomorphic 
x &  (y or z) = (x & y) or (x & z) Logic 
]   x  ¢  (y £   z) = (x ¢  y) £  (x ¢  z) Sets 
T(False) ] N    Empty set  
T(True)  ] S    Universal set 

13 Paradigmatic Distributive Systems are part of the Mathematical Paradigm.  Mathematics integrates 
algebra, set theory, elementary probability theory, analysis, and based upon such an 
integration generates measure theory, and the mathematics used in physics. 

14 Cross-paradigmatic-
matic 

Mathematics and Physics are integrated in the Mathematical Physics of Quantum 
Mechanics ( Einstein, 1950;  Planck,1922;  Bohr, 1934) including the Standard Theory of 
Particles ( Gell-Mann, 1964,  Weinberg, 1983,  Salam, 1972) Special and General 
Relativity Theory ( Einstein, 1950) 

Symbols 
&  = and 
]  = is equivalent to 
¢  = intersection (overlap, elements in common) 
£  = union (total elements) 
T  = Transformation of 
N  = Empty set (no elements) 
S  = Universal set (all the elements there can be) 
(Ex)= There exists some element x 
(x) = For all x 
(Hx) = The action on element x 
T           =Transformation of  
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means the order of hierarchical complexity of Ex more 
than the Ey. 

Each task Ex may be decomposed into its less 
hierarchically complex component tasks Ex11, Ex12 . . .  
Then the less hierarchically complex tasks Ex11, Ex12 

can be further decomposed into even lower 
hierarchically complex tasks Ex21, Ex22 .  This process 
can be carried out until one gets down to a task with a 
single simple action.  If one of the Exij,= Ey, we are 
done.  If one does not find such a  Exij,= Ey,, look for 
an  Eyij,= Ex, 

The Order of Hierarchical Complexity or just 
order of tasks is determined by the number of non-
repeating recursions that constitute it.  Recursion 
refers to the process by which the output of the lower-
order actions forms the input of the higher-order 
actions.  This "nesting" of two or more lower-order 
tasks within higher-order tasks is called 
concatenation.  Each new, task-required action in the 
hierarchy is one order more complex than the task-
required actions upon which it is built (tasks are 
always more hierarchically complex than their 
subtasks). 

(5) The order, O, of hierarchical complexity 
of task T is denoted O(T), and defined as follows: 

For a simple task ti, O(ti) is 1. 

(b)   Otherwise, O(E) = O(E') + 1, where 
O(E') = max(C(E1, C(E2,. . .C(En)) for all Ei in E. 

In other words, the order of the next higher order task 
is one order of hierarchical complexity more than the 
next lower order task out of which it is built.  If task E 
is built out of tasks of different orders of hierarchical 
complexity, then E' has the maximum order of all the 
tasks within it.  Consider the example of 
distributivity, 3 * (9 + 2) = (3 * 9) + (3 * 2) = 27 + 6 
= 33 where the numbers come from counting objects.  
The maximum order of the subtasks would be 
assigned by looking at the “adding” and 
“multiplying” actions (order 7), not the “counting” 
action (order 6). 
 
Through such task analysis, the hierarchical 
complexity of any task in a task sequence may be 
determined.  The hierarchical complexity of a task 
therefore refers to the number of concatenation 
operations it contains.  An order-three task has three 
concatenation operations.  A task of order three 

operates on a task of order two and a task of order two 
operates on a task of order one (a simple task). 
 
There are a number of other “house-keeping” axioms 
listed in the appendices. 
 

AN EXAMPLE OF DIFFERENT ORDERS OF 
HIERARCHICAL COMPLEXITY 

In order to illustrate what a difference in the 
order of hierarchical complexity would look like, we 
will describe two specific tasks at different orders of 
hierarchical complexity.  These tasks represent two 
different orders because the second one takes the 
actions of the first one and organizes them in such a 
way that it is not reducible to the first one. 

The first task involves the development of an 
aspect of number knowledge.  In the second grade, a 
child may add together two numbers.  Some second 
graders may also multiply two numbers.  We label 
such actions simple arithmetic operations (see line 8 
of Table 3 for an example).  A somewhat older child 
may carry out a second task, that is to combine 
addition and multiplication by carrying out a 
distribution action: 

5 x (1 + 3) = (5 x 1) + (5 x 3) = 5 + 15 = 20. 

This hierarchically more complex action 
coordinates the less complex actions of adding and 
multiplying by uniquely organizing their sequence.  
The distributive action is therefore one order more 
complex than the acts of adding and multiplying 
alone.  This action is required in both long 
multiplication and long division.  Table 3 in its 
entirety shows the analytic sequence of the 
development of distributivity.  For this sequence there 
are 12 orders of hierarchical complexity; in some 
sequences an additional two, even more complex, 
orders are added on at the end.  Each order of 
hierarchical complexity is labeled in terms of a 
number (1-14 in this case) and an order name (See 
Table 4). 

The lowest orders are characteristic of 
infancy (or of nonhuman species).  The highest orders 
describe the complexity of tasks that can generally 
only be solved well into adulthood; this differs from 
the theory, for example, of Jean Piaget who postulated 
that the highest order of reasoning is reached in 
adolescence.  In some respects, the orders here 
resemble the levels proposed by  Fischer (1980;  
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Fischer, Hand & Russell, 1984), as well as others 
(e.g.,  Case, 1985;  Pascual-Leone, 1984). The major 
difference is that their sequences are primarily 
empirically based and only secondarily rely on task 
analyses whereas the current sequence can be derived 
solely through analyzing tasks. 

 

Orders of Hierarchical Complexity are 
Represented by Natural Numbers 

It can be shown that the orders of hierarchical 
complexity are based on a system of natural numbers.  
Because of the nature of natural numbers, it can be 
shown that the separation between a less 
hierarchically complex task and a more hierarchically 

Table 4: Stages described in the Model of Hierarchical Complexity 

 Order or 
Stage 

What they do How they do it  End result 

0 calculatory Exact–no generalization  Human made program manipulate 0, 1  None 
1 sensory & 

motor 
Discriminate in a rote fashion, 
stimuli generalization, move    

Move limbs, lips, eyes, head  View 
objects and movement 

Discriminative and conditioned stimuli 

2 circular 
sensory-
motor 

Form open-ended classes    Reach, touch, grab, shake objects, 
babble 

Open ended classes, phonemes 

3 sensory-
motor 

Form concepts Respond to stimuli in a class 
successfully 

Morphemes, concepts 

4 nominal Find relations among concepts  
Use names 

Use names and other words as 
successful commands 

Single words: ejaculatives & 
exclamations, verbs, nouns, number 
names, letter names 

5 sentential Imitate and acquire sequences  
Follows short sequential acts 

Generalize match-dependent behavior  
Chain words 

Pronouns: my, mine, I; yours, you; we, 
ours; they, them 

6 preoperatio
nal 

Make simple deductions 
Follows lists of sequential acts  
Tell stories 

Count random events and objects  
Combine numbers and simple 
propositions 

Connectives: as, when, then, why, before; 
products of simple operations 

7 primary Simple logical deduction and 
empirical rules involving time 
sequence  Simple arithmetic 

Adds, subtracts, multiples, divides, 
counts, proves, does series of tasks on 
own 

Times, places, counts acts, actors, 
arithmetic outcome from calculation  

8 concrete Carry out full arithmetic, form 
cliques, plan deals 

Does long division, follows complex 
social rules, takes and coordinates 
perspective of other and self 

Interactions, social events, what happened 
among others, reasonable deals,  

9 abstract Discriminate variables such as 
Stereotypes; logical 
quantification; (none, some, all) 

Form variables out of finite classes  
Make and quantify propositions 

Variable time, place, act, actor, state, 
type; quantifiers  (all, none, some); 
categorical assertions (e.g. “We all die ") 

10 formal Argue using empirical or 
logical evidence  Logic is 
linear, 1 dimensional  

Solve problems with one unknown 
using algebra, logic and empiricism 

Relationships are formed out of variables; 
words: linear, logical, one dimensional, if 
then, thus, therefore, because; correct 
scientific solutions 

11 systematic Construct multivariate systems 
and matrices   

Coordinates more than one variable as 
input  Consider relationships in 
contexts    

Events and concepts situated in a 
multivariate context;  systems are formed 
out of relations; systems: legal, societal, 
corporate, economic, national 

12 metasystem
atic 

Construct multi-systems and 
metasystems out of disparate 
systems 

Create supersystems out of systems 
Compare systems and perspectives 
Name properties of systems: e.g. 
homomorphic, isomorphic, complete, 
consistent, commensurable 

Supersystems and metasystems are 
formed out of systems of relationships 

13 Paradigmati
c 

Fit metasystems together to 
form new paradigms 

Synthesize metasystems of  Paradigms are formed out of multiple 
metasystems  

14 cross-
paradigmati
c 

Fit paradigms together to form 
new fields 

Form new fields by crossing paradigms New fields are formed out of multiple 
paradigms 
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complex task is quantal in nature.  If the orders of 
hierarchical complexity form an interval scale made 
up of the natural numbers, then there will be equal 
spacing of stages of performance of task items.  We 
have developed a theorem and a proof of the theorem 
to demonstrate this. 

Theorem 5: Hierarchical complexity is a 
linear((, interval)) scale of natural numbers .  The 
scale of order of hierarchical complexity maps onto 
the natural numbers and the admissible 
transformations are of the form mx + b, where m is a 
natural number and b is any natural number.  So if x is 
a natural number, so is the transformed mx + b.  
Hierarchical complexity, therefore, forms a linear 
natural number scale. This can be formally stated as 
follows: 

Ni are natural numbers, Ni  ? N 

They are linear: 

Nj = mNi + b, where m and b are natural 
numbers, m ? N, b ? N 

Proof: 

By axiom 7 (originally from  Commons et al., 
1998): Each higher-order-of-complexity action, Ex, 
coordinates at least 2 lower-stage actions.  The orders 
of hierarchical complexity increase in number of 
actions by at least twofold for every recursion.   The 
order, O, is greater or equal to 2O, the Oth power of 2.  
Such powers have the linear property, y = mx + b.   In 
this case y = Oj, x =Oi.  Hence the orders of 
hierarchical complexity have the linear property. 

By this proof, the orders of hierarchical 
complexity are the natural numbers, not the ordinals.  
This can also be seen from the definition of the order 
of hierarchical complexity.  From Expression 5, each 
subsequent order of higher complexity is just one 
more than the previous order of hierarchical 
complexity. 

O(E) = O(E') + 1 

O(E') = O(E'') + 1 

O(E'') = O(E''') + 1 

This reduces to: Order of Hierarchical 
Complexity = O(En')  = 2n where each concatenation 

at order O is of 2 actions from the previous order, and 
En' is E with n primes '. 

Then log2 2n = n; n is the order of 
hierarchical complexity 

   n belongs to the 
natural numbers. 

In sum, this theory of hierarchical complexity 
suggests that: 

The orders of hierarchical complexity are 
scaled by the natural numbers 

Orders of hierarchical complexity are 
therefore an interval scale. 

Because of Numbers 1 and 2, a number of 
implications for understanding stages and stage 
sequence follow: 

3.   Groups of tasks at different orders of 
hierarchical complexity should cluster in well-defined 
and equally spaced groups in the appropriate analysis.  
The analysis we have used is a Rasch analysis, to be 
described below. 

4. Stages of performance are equally 
spaced in difficulty because orders of hierarchical 
complexity of the tasks are equally spaced. 

5. All stage transitions are therefore 
equally difficult, from # 4. 

6. Quantal nature of task hierarchy 
means there can be no intermediate performances.  A 
task either meets conditions (1), (2), and (3) or does 
not. 

7. There cannot be any other stages 
other than the 14 we have proposed except for ones 
beyond 14.  We may have an error in the lowest 
stages, however. 

Measuring Hierarchical Complexity: In our 
quantitative behavioral analysis of development, one 
would like to empirically verify three things.  First, 
the Model of Hierarchical Complexity (MHC) 
predicts that the empirically-scaled task order should 
match the analytically-predicted sequence.  Second, 
the MHC suggests that scaled values of the difficulty 
of the tasks of the same type and content should be 
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some simple unidimensional transformation of linear.  
Third, the MHC predicts that the ordinal nature of 
hierarchical complexity should produce gaps in task 
difficulty.  The most powerful quantitative analytic 
techniques that we have found for testing these 
predications are  Rasch Analysis (1980) and the 
related Saltus analysis ( Draney, 1996;  Mislevy & 
Wilson, 1996;  Wilson, 1989). 

Rasch Analysis: Once a hierarchical order of 
tasks has been analytically determined, each 
participant is asked to solve all the tasks including the 
“easiest” and the “hardest.”  Participant responses are 
classified as either “right” (that is, fulfilling that 
task’s contingencies) or “wrong” (failing to fulfill that 
task’s contingencies).  A  Rasch (1980) analysis 
determines the probability of each participant 
performing a given task in terms of task item 
difficulty (delta or d) and participant proclivity to 
respond correctly (beta or b).   See Appendix 2 for 
the specific model. 

A Rasch and a Saltus Analysis of Two 
Different Tasks: A Saltus is related to a Rasch 
Analysis but allows one to scale performance of non 
homogenous groups by adding an additional 
parameter for group.  It thereby can deal with the gaps 
in performances found between stages.  We tested the 
three predictions by constructing two task sequences ( 
Inhelder & Piaget, 1958) adapted by Commons ( 
Commons, Goodheart & Bresette, 1995).  One is the 
balance beam task and the other is the laundry task 
(based on an isolation of variables problem called the 
pendulum problem). 

Here, both were pen and pencil instruments, 
consisting of a series of multiple choice problems of 
increasing hierarchical complexity.  The tasks form a 
series because every higher order task has the lower 
order task embedded within it (see  Siegler, 1986 for a 
review of various pre_formal and formal_balance 
beam tasks).  Both tasks contained, at a minimum, 
items at the concrete, abstract, formal and systematic 
orders (or, as seen in Table 4, order #’s 8, 9, 10, and 
11).  Both adults and 5th- and 6th- grade children were 
participants. 

For both the balance beam and the laundry 
problems, Quest software ( Adams & Khoo, 1993) 
generated a separate Rasch model.  The results 
support our prediction from MHC that the Balance 
Beam Task Series and the Laundry Task Series each 
measure a single dimension of performance.  The 

tasks that were posited to be less complex were easier 
for subjects (see  Commons, in preparation, for more 
details).  The tight linear relationship between 
difficulty and hierarchical complexity as predicted by 
MHC (predictions 1 and 2 above) is shown in Figure 
1.  Scaled item difficulty (called Threshold) is plotted 
in log coordinates on the y-axis and Order of 
Hierarchical Complexity is plotted on the x-axis.  
Hierarchical complexity is also a log scale because 
order, n, is taken from the coordination of 2n actions.  
Hence one would expect a straight line, which is 
pretty much what is obtained.  In other words, as the 
order of hierarchical complexity increases, so does the 
difficulty of the item.  The regression equation for 
difficulty (threshold) versus hierarchical complexity 
for the balance beam data is r(16) = .92439, F(1,16) =  
93.96473, r2 =.85450, p < .0000.  Findings from the 
analysis of the laundry data are very similar (figure 
not shown here).  The regression equation for laundry 
difficulty (threshold) verus order of hierarchical 
complexity is r(22) = .918, F(1,22) = 118.417, r2 
=.843, p < .0000. 

A related Saltus analysis successfully tested 
for gaps in item difficulty that should be produced by 
the ordinal nature of hierarchical complexity, a third 
prediction of the General Model of Hierarchical 
Complexity.  In addition to the tasks being properly 
ordered, the analysis showed that individuals who 
perform at lower orders of complexity never or rarely 
perform at higher orders of complexity, although the 
opposite is not true ( Dawson, Commons & Wilson, 
in preparation).  This provides further confirmation 
for the hierarchical ordering of tasks. 

HORIZONTAL COMPLEXITY 

Whereas Dimension 1 (Hierarchical 
Complexity) is postulated to be the most important 
dimension, as far as explaining performance, and 
many of the other dimensions are to some extent 
dependent on it, other dimensions are important as 
well.  Horizontal complexity is the classical kind 
often found in information- processing theory.  If one 
has a yes-no question, the answer contains 1 bit of 
information by definition.  There are two alternatives, 
so the number of bits, n equals 2n alternatives.   Each 
additional yes-no question adds another bit.  The 
amount of this type of information required by a 
problem is the horizontal complexity.  All computer 
programs can be reduced to a flat organization that 
can be represented by such yes-no questions ( 
Campbell & Bickhard, 1986).  How many bits a 
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person can handle (somewhere between 5 and 9) 
seems to define the size of what is called short term 
memory.  If the choices can be organized into larger 
classes (chunking) the amount of information that can 

be handled can increase. 

A good deal of variability in performance on 
tasks is due to variations in horizontal complexity. 
For example, one task may be  1 + 3  = ?.  A more 
horizontally complex task might be 5 + 1 + 3 + 2 + 7 

+ 18 + 56 = ?.  However, differences in horizontal 
complexity are not responsible for changes in 
hierarchical complexity.  The two types of complexity 
are incommensurate and independent. 

LEVEL OF SUPPORT  

Dimension 3, or level of support, represents 
the degree of independence of the performing 
person’s behavior from control by stimuli provided by 
others in the situation.  There are 5 levels, and each 

Table 5 Levels of Support 

Support 
number and 
Name 

Change in 
measured 
complexity  

Form of support  Action Description 

0.Manipulation _3 Being moved though each 
step. 

Literally being moved through 
each step of how to solve a 
problem. 

Part of the stimulus is the 
push that guides the 
movement. 

1. Transfer of 
stimulus 
control 

_2 Being told each step 
(direct instruction). 

Do a task based on a set of verbal 
instructions or other direct stimuli 
telling one what to do. 

Train a discrimination with 
one set of stimuli on one 
task.  Use the same set of 
stimuli to control 
performance in another task.  
Slowly remove first set of 
stimuli. This is like an 
errorless learning procedure ( 
Moore & Goldiamond, 1964;  
Terrace, 1963). 

2.Pervasive 
imitation 

_1 Being shown. Includes delayed imitation or 
observational learning ( Gewirtz, 
1969). The imitated action may be 
written, depicted or otherwise 
reproduced.   

 Fischer and Lazerson (1984) 
call this form of control the 
optimal level.  

3. Direct 0 No help or support is 
given.   

Problem-solving or hacking 
(without support). 

 Fischer and Lazerson (1984) 
call this the functional level.  
Most of Piaget’s work was 
done at this level.   

4.Problem 
finding 

1 In addition, to not getting 
help, one must discover a 
task to answer a known 
question. 

Persons are given an issue and 
they are asked to give a example 
of a problem that reflects that 
issue.   

 Arlin (1975, 1977, 1984) 
introduced postformal 
complexity (systematic 
order) by requiring the 
construction of a formal-
operational problem without 
aid or definition. 

5.Question 
finding 

2 In addition, to not getting 
help and having to 
discover, one must 
discover the question  

With a known phenomenon, 
people  find a problem and an 
instance in which to solve that 
problem.   

One has to discriminate  the 
phenomenon clearly enough 
to create and solve a problem 
based on that discrimination. 

6.Phenomenon 
finding 

3 No direct stimulus control 
is possible without a 
description of  
phenomenon.  

Discovering a new phenomenon. No reinforcement history 
with phenomenon. 
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level changes the relative difficulty of a task..  These 
levels are derived from Arlin (1975, 1984),  Fischer, 
Hand and Russell (1984), Gewirtz (1969), and 
Vygotsky (1981a; 1981b).  Table 5 lists the name, 
type of support at each level, and how each level of 
support changes the measured complexity relative to 
unaided problem solving.  Then the action with 
respect to the subject is stated and some further 
description is provided. 

These differing levels of support generate a 
partial model of how individuals’ performances 
change as they begin to move from solving problems 
at a lower order of hierarchical complexity to solving 
problems at a higher order of hie rarchical complexity.  
Specifically, when an individual is beginning to 
acquire behaviors that are appropriate for solving a 
problem at a higher order of hierarchical complexity, 
they may first require one or more levels of support.  
For example, it may be useful to see a worked 
example (1 level of support) for doing distribution as 
above before tackling 6 x (2 + 4) = ? the answer 
being: 

(6 x 2) + (6 x 4) = 12 + 24 = 36. 

Likewise, on a test, a problem may appear 
without support, examples or extra demands, 

7 x (3 + 5) =  ? 

Last, for an extra credit project one might 
present a x (b + c) = ?  This is one less level of 
support because participants have to generalize 
numbers to variables as in algebra. 

Adjacent orders of hierarchical complexity 
cannot be split further, although if the actions 
organized were from two rather than one order lower, 
there would be intermediate organizing actions.  What 
does occur is steps in transition between adjacent 
orders. 

CONCLUSION 

The theory presented here and in other papers 
on the Model of Hierarchical Complexity ( Commons, 
et. al, 1998) makes six predictions, all of which 
Dawson, Commons and Wilson (in preparation) have 
confirmed: 

There are exactly six stages in which we find 
participants performing, from the beginning of 
schooling to adulthood. 

Sequentiality of stage is perfect. 

Absolutely no mixing of stage scores for 
items takes place.  A Saltus model (Wilson, 1989) 
shows that there is no continuity between the stage 
items.  

Gaps in difficulty of items exist between 
stages.  Not only is there no mixing but there are 
gaps. 

These gaps are relatively equal, showing that 
the task demands of transitioning from one stage to 
another are similar regardless of the particular 
transition.  These gaps have been shown using a 
Rasch analysis with a Saltus model.  

People generally perform in a consistent 
manner across items from the same tasks of the same 
complexity.  Most performances are predominantly at 
their most frequent stage of performance. 

Behavioral approaches to development that 
go beyond  Bijou and Baer (1961) are developing 
rather quickly.  Some behavioral accounts have 
addressed development though adulthood for a broad 
range of people.  We have based our account of 
development on five quantitative “laws” and have 
referred to a number of others.  Before 1970, none of 
these laws had been formulated.  Almost 30 years 
later, very few have been incorporated into behavioral 
accounts of development.  The theory presented here 
has been expanded and deepened to account for much 
traditional developmental data while remaining 
entirely behavioral. 

We have shown how the Model of 
Hierarchical Complexity leads to a quantal notion of 
behavioral stage.  Removing any axiom from the 
above model leaves orders of hierarchical complexity 
(and therefore stage of performance) undefined.  
Adding more axioms would either reduce the 
generality of hierarchical complexity unnecessarily, 
or make the axioms inconsistent.  No claim is made as 
to the uniqueness of the axiom system. 

All tasks have some complexity associated 
with them. Thus, all tasks have stages associated with 
them.  Because different orders of complexity require 
such large jumps in performance ( Fischer et al., 
1984) even though development may be continuous ( 
Acredolo, 1995,  Brainerd, 1978), it may appear as 
jumps or gaps ( Commons & Calnek, 1984) on stage 
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measures ( Dawson, Commons, & Wilson, in 
preparation;  Baer & Rosales, 1994).  Commons and 
Calnek argue that continuous development is seen if 
task performance is measured often and with multiple 
items.  If task performance is measured over a long 
period and only one measurement task is used, task 
performance may seem to occur in jumps.  Commons 
and Richards (2002) address in detail the nature of 
transition. 

Establishing an analytic measure of stage has 
many benefits for psychology.  First, by classifying 
task complexity analytically, such a model produces 
measures that are independent of observation, and of 
actual subject performances.  This leads to a greater 
degree of accuracy and consistency in stage 
measurement.  Second, because the model defines a 
single sequence underlying all domains of 
development, it sets forth the core requirements of 
stages in every domain (see  Kohlberg & Armon, 
1984).  Although many stage researchers posit more 
core requirements for stage, none require fewer.  The 
set given by this model may allow for a systematic 
presentation of the consensus of theorists as to these 
core requirements.  Indeed, the presence of a 
definitional set of axioms even makes it possible to 
determine whether a particular developmental theory 
also qualifies as a stage theory.  For, according to this 
model, any theory that fails to account for the 
hierarchical complexity of task in the definition of 
development stage will by definition fail to yield 
results that are accurate, or even significant and 
meaningful as to order of developmental complexity. 

Some doubt may remain as to whether there 
exists only one stage sequence.  For example, if there 
were more than one way to perform a task, would this 
lead to alternative orders (and hence disagreement) as 
to the proper stage of a task and the true stage 
sequence?  The answer, to a certain extent, is "yes".  
There will inevitably be some argument over the 
validity of certain task analyses. The fact that the 
analysis can be done by no means implies that it will 
be obvious or easy in all cases.  It is possible to define 
our stage sequence such that it is generated from the 
task analysis with the shortest possible task chains, 
however.  This will eliminate some ambiguity. 

Additionally, it may be asked whether it is 
possible to know from a single task tree that another 
tree will not differ, such that complexity two on one 
task tree falls between complexity two and 
complexity three on another.  The model, however, 

defines tasks that have two concatenations as tasks of 
complexity two, regardless of how difficult they may 
be to perform.  "Falling between complexities" is 
therefore not a possibility.  The General Model of 
Hierarchical Complexity shows that, because a single 
measuring system represents hierarchical complexity, 
only one stage sequence underlies all domains of 
development.  For more than one sequence, another 
measure of hierarchical complexity would have to 
exist, although this by no means implies the structure-
of-the-whole notion of Piaget.  Such an alternative 
measure has not been identified, however.  Moreover, 
because every task is of a certain order of hierarchical 
complexity, all tasks have a stage of performance 
associated with the response that they require for 
optimal resolution.  Stage of performance on any 
given task will correspond to the order of hierarchical 
complexity of the task itself. 

This model therefore answers some of the 
most fundamental questions that are asked about stage 
theories.  By theoretically presenting a method for the 
analysis of tasks, and deriving an actual task chain, 
the model demonstrates that such chains exist.  It also 
shows that stage sequence is invariable across all 
domains, because domain has been removed from the 
construction of the task sequence, and so has no 
implications for task complexity.  Consequently, task 
complexity remains unchanged regardless of how 
broadly or narrowly domains are defined.  Finally, the 
model offers an analytic model of stage development, 
based upon a set of mathematically grounded axioms. 
The axiomatic nature of the model entails that stages 
exist as more than ad hoc descriptions of sequential 
changes in human behavior, and formalizes key 
notions implicit in most stage theories.  As such it 
offers clarity and consistency to the field of stage 
theory, and to the study of human development in 
general.  It also lays the basis for a new form of 
computational complexity compatible with neural 
networks. 
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APPENDIX 1 

Non arbitrariness and its alternatives 

The non-arbitrary axiom has been the newest and least clear to 
others.  It is this very act of alternating been between actions in and 
what seems to be at first an arbitrary fashion that is the hallmark of 
transition.  So why is the goal to order the actions in a non-arbitrary 
fashion?  The problem is that all other forms of organization do not 
produce next order actions. 

The properties of organization are listed from most restrictive to 
least restrictive:  Fixed, Unique, Not Random, Random, Non 
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Arbitrary, Arbitrary.  Each one of these ordering fails except for 
non-arbitrary. 

Both Fixed and Unique are too restrictive because they do not allow 
for random orders, which are necessary to generate all possible 
combinations of actions at the systematic operational order.  For 
example, the notion of a random variable would not be possible.   
There are infinite numbers of orderings that would generate the next 
hierarchal order.  For example: 

 x* (y + z) = xy + xz;  (x* (y + z))*1 = xy + xz, etc. showing 
concrete required actions. 

Non-random is also problematic.  There are many variables at the 
formal order and above that require a random organization of 
actions.  For example, a random selection of two variables may be 
used in a joint probability distribution.  The problem with Random 
ordering is it leaves out fixed or finite or countable infinite 
orderings. For example, ransom orders would not included the 
orders of hierarchical complexity which are countable infinite.   The 
problem with Arbitrary is that it does not specify an ordering at all.  
Hence it would not be able to produce the orders of hierarchical 
complexity.  Non Arbitrary is the least restrictive but seems 
sufficient.  We have not found or been told of any counter 
examples. 

APPENDIX 2: 

The Rasch analysis then fits the data to the following logistic model: 

Pr (Xni = 0,1/bn,di) = exp (Xni (bn - di)) 

                                 1 + exp (bn - di)  

That is, e is raised to the index function.  That total quantity is 
divided by 1 + e to the difference between the values of b and d in 
the index function.  The index function  Xni = 0, 1; Xni is either 0 or 
1 for a given value of bn or di.  X is the response (right or wrong) 
given by the subject to a task or item.  The value d is the task or 
item difficulty.  The value b is the subject proclivity.  

APPENDIX 3: 

Summary of axioms and theorems (For a more complete set of 
theorems, see Commons et al., 1998).  

Order axioms 

Based on the preceding definitions, it is now possible to begin to 
define a set of formal standards that must be satisfied to establish a 
consistent concept of stage.  Here we will briefly describe the 
axioms; a more extensive description may be found in the appendix.  
The notion of entity serves as a point of departure.  An entity is a set 
(or equivalence class) of tasks having the same order of hierarchical 
complexity.  Entities must satisfy these three requirements for 
forming a sequence : 

Axiom 1:  Entities are non-trivial :  Every entity must contain at least 
one potentially detectable task (i.e., for any entity X, there exists 
some task x). 

Axiom 2:  Entities are connected: There is no logical indeterminancy.  
The order of any entity is equal to, greater than, or less than the 
order of any other entity, but not more than one of these relations 
holds for any two entities.  

Axiom 3:  Entities are transitive :  If the order of any entity A is greater 
than the order of some entity B, and the order of B is greater than 
some entity C, then the order of A is greater than the order of  C. 

Entity sequence axioms: 

Axiom 4:  Inclusivity:  Entity n contains entity n-1 inclusively.  
Inclusivity means  that the higher-order action can do all that the 
lower-order actions can do and more. . 

Axiom 5:  Discreteness:   The immediate successor of the entity of 
order n is the entity of order n+1.  The entities are discontinuous. 

Theorems resulting from the axioms 

A system of orders of hierarchically tasks exists in any case in which 
all of the above axioms are satisfied.  A stage of performance system 
parallels such a system.  The following theorems are proofs derived 
from these axioms, and are demonstrated only informally. 

Existence of Orders of Hierarchical Complexity and Resulting 
Stages 

Theorem 1: Orders of Hierarchical Complexity exist. That collections of 
actions can be sequenced into orders of hierarchical complexity rests 
upon Axiom 6, which defines what is meant by qualitative 
difference.  This discreteness or "gap" axiom requires that there be 
no interpolated action between sets of new required acts and the sets 
of previous order acts.  For example, someone has performed an 
action (distribution) required by distribution task at the concrete 
order. 

Corollary 1: Stages exist.  If orders of hierarchical complexity of 
tasks exist, then there are actions that perform those tasks.  The 
discovery of one case in which the gap axiom and the other order of 
hierarchical complexity axioms are satisfied is sufficient to logically 
demonstrate the existence of stages and stage sequences. 

Theorem 2: Postformal hierarchical tasks and performance exist.  As 
hierarchical complexity increases, the nature of the gap between 
each order of complexity changes.  The gap from the primary to the 
concrete order involves only the coordination of addition and 
multiplication to form distributivity.  In later-order gaps, such as the 
one from the systematic to the metasystematic order, at the 
metasystematic order, one has to create an entire metalanguage and 
set of metarules in order to coordinate the operations of a previous 
systematic order ( Commons & Richards, 1984; The systematic 
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order is also called the consolidated formal operational stage;  
Kohlberg, 1990;  Pascual-Leone, 1984). 

Making a deduction within a formal operational system requires 
formal operations.  Showing that something is true about a formal-
operational system requires systematic operations.  Showing that 
something is true about a systematic formal-operational system 
requires metasystematic operations. 

Theorem 3:  A linear order may exist only within a single domain, on single 
sequences of tasks . 

Axioms 4 through 7 are not so restrictive as to allow for this lattice 
structure, but are restrictive enough to require linear sequences 
within a single task sequence. 

This result can be stated as follows.  When one sequence of task 
performances in time is projected onto another  sequence of task 
performances, the combined sequences do not necessarily form a 
linear order.  The task sequences may have to be from the same 
domain, and the same subdomain. 

Theorem 4. There is only one sequence of orders of complexity in all domains .  
The order numbers describe the same complexity of task-required 
actions irrespective of domain.  Thus one can map any 
developmental sequence onto any other.  This result does not imply 
synchronous development.  Whereas the stage numbers may be the 
same, the stages of performance may develop at different times. 

From an analytic perspective, the task requirements are constant and 
unvarying for different individuals regardless of how the subject 
feels about the task.  The order complexity of each task within a 
sequence of tasks can be directly compared to the order of 
complexity for another set of tasks.  The non-order of complexity 
aspects of tasks only make it more difficult to apply axioms 8 
though 10. 

Theorem 5.  (Discussed in main text) 

Theorem 6.  Measures of performance: Whereas the gaps between orders 
of the complexity of tasks are discrete, measurement is continuous. 
Each discrete performance on a given stage task (actual or inferred) 
either succeeds (1) or fails (0).  
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METHODOLOGICAL AND TERMINOLOGICAL CONSIDERATIONS OF FUNCTIONAL ASSESSMENT: 
TOWARDS A MOLECULAR ANALYSIS OF FUNCTION 

William Marsh,  Michael Weinberg and  Andrew Houvouras 
Devereux Florida Campus Programs 

Viera, Florida 
 

This article addresses potential methodological and terminologi cal limitations of Functional Assessment, and 
proposes an approach we are developing to address these concerns. The authors propose that current methods of 
assessment and data analysis may yield a specific behavior pattern due to the effects of reinforcement that could 
occur during analog the conditions themselves. Shaping of identified target behaviors during analog conditions 
is one possible problem discussed that may result in masking or obfuscation of the “true function.” A 
methodology being developed by the authors to minimize this and other potential problems that incorporates a 
means of quickly determining effective treatment is presented and discussed.  

Functional assessment is a hallmark of 
current behavior analytic practice, appearing in over 
100 articles in the Journal of Applied Behavior 
Analysis since 1981. Treatments derived from 
functional assessment methodology assist in the 
reduction of disruptive classroom behavior (Dadson 
& Horner,  1993), severe self-injurious behavior 
(Vollmer & Vorndran, 1998), the ingestion of 
inedible substances (Mace & Knight. 1986), and 
reducing stereotypy (Kennedy, Meyer, Knowles, & 
Shukla, 2000). There has been a great breadth and 
scope of work done in this area over the past two 
decades with significant progress in the development 
of the methodology.  Functional Assessment has 
become such an integral aspect of the field of Applied 
Behavior Analysis that it is now a requirement by the 
federal government for use in educational programs 
nationally for exceptional children under IDEA '97.  
In this article, we are addressing a specific 
methodological limitation we have seen which may 
be resolved in part via the use of a molecular analysis 
approach that we have been developing.  

TERMINOLOGICAL AND METHODOLOGICAL ISSUES IN 
FUNCTIONAL ASSESSMENT  

 
We will address both the terminological and 

methodological issues in functional assessment, and 
then present suggestions to address the concerns 
raised.  First, we shall focus on the terminological 
issues, and second, methodological issues in 
functional assessment.   

Use of the term “Function” 

Heretofore, the term “function” in the 
research literature (Iwata, Dorsey, Slifer, Bauman, & 

Richman, 1994, Mace, 1994, O’Neill, Horner, Albin, 
Storey, & Sprague, 1997, Vollmer & Smith, 1996) 
which has been used to refer to maintaining 
consequences, may pose complications with respect 
to use of the term itself.  When referring to function, 
one is unclear as to the basic concept involved.  Are 
we merely referring to any reinforcer that can be 
readily identified as a maintaining consequence of a 
particular response class; or does the term function 
refer to the initial reinforcer that shaped the behavior 
to begin with?   The reason we raise this concern is 
that we have observed situations in which the 
“original “ reinforcer appears not to be readily 
evident, and another more evident reinforcer that is 
also maintaining the behavior was identified as the 
function. This very problem, which is the primary 
topic of  discussion in this article, is further 
complicated by the lack of terms to adequately 
illustrate the issue because it has not previously been 
a focus of concern by behavior analysts. 

As an example, which we will more fully 
describe below, a 15 year old student in our school 
diagnosed with autism, began engaging in several 
challenging behaviors including rubbing his ears, loud 
vocalizations, leaving class and wandering about the 
school grounds. The behavior analyst conducted a 
functional assessment and initially determined that the 
function of the behavior was teacher/staff attention 
due to the persistence of the behavior when these 
personnel approached him and tried to find out “what 
was bothering him.”  As it turns out, attention was a 
current reinforcer that served to maintain these 
behaviors, however, the “true” or “original” function 
was escape from discomfort due to problems related 
to recent medical treatment for an ear infection.  Once 
this medical problem was addressed, the behaviors 
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subsided and were no longer a problem during school.  
In this case example, the readily evident reinforcer 
did serve to maintain behavior i.e. current function, 
and eliminating it was necessary for effective 
treatment, but it did not reduce the rate of behavior. 
Until the “original” function was identified, 
appropriate and effective treatment was not possible.   

PROPOSED TERMS  

First, use of terminology needs to be 
addressed before we can meaningfully proceed to 
addressing the methodological concerns. We propose 
utilizing the terms “original function,” and “current 
function.” “Original function” refers to those 
reinforcers responsible for the initial shaping and 
maintenance of the target behavior. Alternatively, 
“current function” refers to those readily evident 
reinforcers that have come to additionally mainta in 
the same behavior as that maintained by the original 
function. Reinforcers that are identified as part of the 

“current function” may have acquired their 
reinforcing properties at some point after the original 
function initially shaped the behavior.  One possibility 
is that such reinforcers may acquire their status as a 
“current function” during an analog condition.  That 
is, it is possible that a behavior, such as self-injury 
may have been initially shaped by escape from task, 
but attention also served to reinforce it during an 
analog condition. This is not to say that there are not a 
number of other ways in which a behavior class can 
come to be controlled by multiple functions. 
Referring back to the case study, above, the following 
table will clarify the role of the definitions in 
identifying the different types or classes of functions. 

The situation illustrated in Table 2, item 2, 
above, teaching replacement skills for “inappropriate 
attention seeking” is not likely to alleviate the 
problem behavior in question, and may in fact result 
in exacerbating the problem.  

 
SUMMARY OF TERMINOLOGICAL ISSUES 

Since our goal as behavior analysts is to 
identify the function of behavior that leads to 
determination of effective treatment approaches, 
identifying the orig inal function becomes crucial. If 
one cannot identify the original function of the 
behavior, then we may not be able to identify the 
relevant reinforcers that would be necessary to devise 
an appropriate treatment intervention. Some ways in 
which using only current function may hinder 
effective treatment include (a) possibly teaching the 
wrong replacement behavior; (b) allowing access to 
the wrong reinforcer, (c) eliminating access to the 

reinforcer of “choice” (original function) for that 
individual, and other errors. Therefore, the terms we 
propose above with regard to function will provide a 
foundation upon which we can meaningfully discuss 
functional assessment methodology. 

METHODOLOGICAL CONSIDERATIONS 

In light of our discussion to this point, we 
propose that a key purpose of functional assessment 
should be to identify and distinguish between original 
function and current function.  A further elaboration 
of the case example used above may help illustrate 
and clarify this distinction. The student in our 
educational program we referred to earlier, began to 
engage in an increase in challenging behaviors 
including leaving his classroom, roaming the 

Table 1.  Illustration of general model for identifying functions of behavior and teaching functionally 
equivalent replacement skills. 

1) Establishing OperationèAntecedent Event (Sd)èProblem BehaviorèOriginal Reinforcer (Function )  
2)  Establishing OperationsèAntecedent Event (Sd)èProblem BehaviorèCurrent Reinforder (Function)   

Table 2.  Illustration of model to distinguish between classes of functions of behavior using case study 
example.  

1) Discomfort in earsèpresence of staff/teacherèdisruptive behaviorsè“original function” based on 
negative reinforcement (i.e. escape via alleviating discomfort in ears) 

2) Discomfort in earsèpresence of staff/teacherèdisruptive behaviorè“current function” teacher/staff 
attention  
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hallways, banging on objects, loud vocalizations, 
rubbing his ears, and refusing redirection to his 
program area and task.  A functional assessment was 
conducted, including review of prior records, direct 
observation, and included an observation by the 
behavior analyst that these behaviors persisted when 
staff approached this student and attempted to redirect 
him to his classroom, or attempted to find out what 
the problem was. His teacher and behavior analyst 
concluded that the function of the behavior was 
attention seeking.  The behavior analyst additionally 
considered the fact that a week earlier he had an ear 
infection that resulted in his pacing behavior, leaving 
his assigned classroom, banging on objects, and 
rubbing his ears.  She was informed that he went to 
his physician’s office and received appropriate 
treatment including an ointment to help reduce the 
itching and irritation in his ears. As a result of 
information confirming appropriate medical 
treatment, the notion that the function of the 
behaviors could actually have been an attempt by this 
student to reduce the discomfort in his ears was ruled 
out in favor of the attention-seeking hypothesis.  
However, all attempts to address this behavior via 
various means (such as teaching appropriate means of 
requesting attention, asking for time with staff at 
breaks, asking for help, etc.) were unsuccessful.   

After a discussion with the behavior analyst, 
the function was re-evaluated, and the medical issue 
was once again considered.  A check-up with the 
nurse was rescheduled, and it was determined that 
there was a build-up of the ointment in the ears that 
was potentially responsible for discomfort.  Due to 
the student’s lack of verbal communication skills, he 
was unable to indicate this problem to his teacher (i.e. 
that the treatment itself was responsible for the 
current challenging behavior).  His mother and 
physician were contacted, and application of the 
ointment was discontinued, and the ointment in his 
ears was cleaned out with a swab.  After this, the 
problem behaviors ceased and the student was again 
on-task, and performing as usual at school.   

The lesson we learn from this case example is 
that our methodologies may lead us to incorrect 
conclusions about the “true” or original function of 
the behavior we are trying to treat, and may result in 
inappropriate or ineffective treatment. The behavior 
analyst had to distinguish between current and 
original functions to determine the most effective 
treatment method, which in this case was a medical 
approach.  It may have been the case that there was an 

attention component in that the student’s behaviors 
may have also been serving a communication 
function to alleviate his discomfort, or as a means of 
coping with the discomfort, both of which are forms 
of behavior maintained by negative reinforcement. 
However, this raises additional methodological issues. 
In the next section of this article, we will identify and 
discuss several of these issues, and how they may 
interfere with determining function.  

REINFORCEMENT HISTORY AS A RELEVANT FACTOR  

We are proposing that when conducting a 
functional assessment (including functional analysis 
methods), we may need to focus our efforts on 
identifying the consequences that have initially 
resulted in the shaping and maintenance of the 
problem or challenging behavior (i.e. original 
function).  As mentioned earlier in the article, the 
process of conducting analog conditions may itself 
result in new or added reinforcers maintaining the 
behavior during an analysis that may or may not be 
relevant to the original function of the behavior.  
Hence, we see our task in functional assessment 
ultimately as developing a means of identifying the 
reinforcers that were responsible in the past history of 
the individual in shaping and maintaining those 
behaviors that are identified for treatment (Tatham & 
Wanchisen 1998; Wanchisen & Tatham, 1991). To 
the extent that such a complete analysis is possible, 
there may continue to be limitations in the existing 
methodology, but through discussion and research, we 
suggest that further advancements of this powerful 
methodology can be realized.   

ROLE OF ESTABLISHING OPERATIONS IN FUNCTIONAL 
ASSESSMENT  

One must consider the roles of establishing 
operations in the functional assessment and in 
conducting analog conditions in particular.  The 
reinforcers provided in any given analog condition 
may serve to alter the establishing operation (EO, cf. 
Michael, 1993, Schillinger & Blakely, 1994) which 
may have been responsible for occasioning the 
emission of the problem behavior being evaluated.  
We are proposing an approach that allows for a means 
of assessing function in which the effects of altering 
EOs, as well as other factors such as effects of 
particular reinforcement history, can be evaluated on 
a moment-to-moment basis.  Hence, in some 
instances we may be looking for reinforcers that may 
quickly, albeit temporarily, decrease behavior rates.  
The behavior would likely decrease in frequency, or 
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cease due to temporarily altering (reducing or 
eliminating) the value of the reinforcer, indicating a 
change of EO function. This decrease may only be 
seen in a molecular analysis, which also can indicate 
effective treatment simultaneously, maximizing the 
efficiency of the analysis.   

MOLECULAR FUNCTIONAL ASSESSMENT  

We refer to the method we are proposing as a 
“Molecular Functional Assessment.”  In this 
approach, we do not collapse data on a large scale and 
look at summary statistics such as rate measures or 
averages.  Instead, we assess the momentary (i.e. 
“molecular”) changes in behavior, typically in 30 
second time frames, to be able to determine effects of 
environmental factors and reinforcement history as 
the behavior changes during the actual assessment. 
This methodology will permit for the fine-grained 
analysis of data necessary to distinguish current from 
original function, assist the behavior analyst in 
determining effects of prior history of reinforcement, 
establishing operations, and aid in determining the 
other factors such as effects of Sds on the behavior.  In 
addition, the method includes an evaluation of 
effective treatment intervention. 

PRACTICAL APPLICATION OF THE METHODOLOGY  

Purpose and Procedures 

The Molecular Functional Assessment 
methodology focuses on determining original 
function by systematically identifying and eliminating 
any possible current function(s), while also evaluating 
effective treatment. We applied the molecular 
functional assessment methodology to assess the 
behaviors of a child referred to our program who 
displayed aggressive behaviors and who also had 
apparent eating difficulties.  

Subject 

A 10 year old male living in the residential 
program and attending our day school, served as the 
subject of the experiment.  This child, (“Jimmy”), was 
admitted to the program from home where his 
adoptive parents were unable to effectively manage 
his behaviors and medical needs. Jimmy’s behavioral 
concerns as observed in our program consisted of 
aggression in the form of hitting others, and frequent 
requests for food.  Jimmy was functioning within the 
moderate range of mental retardation, and his 
vocabulary was very limited, and included the ability 

to say “eat.” The family and funder requested that the 
issue of frequently requesting food be addressed as a 
target behavior in addition to aggressive behavior. 
This request was based in part on a practical issue, 
and a health issue due to reported food allergies for 
many food categories, and concern about his being 
overweight. 

PROCEDURE 

During the first 5 minutes of the analog 
conditions, the experimenter reinforced food mands 
and ignored aggression. During the next 5 minutes, 
the experimenter responded to food mands with a 
verbal “no,” and aggression resulted in food delivery.  

1.  Food Mand è Food; Aggressionè Ignore 
(Extinction) 
2.  Food Mandè Verbal “No”è AggressionèFood 
3. Repeat of Condition 2 (for 10 minutes) on day 2 
4. Food Mandè prompt to do task/activityèfood 

reinforcer if on task for 30” 
(Aggression ignored) 

5. 30” on task (no prompts, offered preferred 
activities)è food reinforcement (mands 
reinforced on a 30” delay if on task, and 
aggression ignored). 
 

Condition 3 was a repeat of Condition 2. The 
next condition was the treatment assessment phase.   
The treatment intervention that was chosen was based 
on results of the above conditions, in which we 
concluded that the function of the behavior was 
access to food via aggression.  Jimmy was prompted 
by the experimenter to engage a task for 30 seconds if 
he manded for food, which resulted in delivery of a 
food reinforcer at the end of the period if the child 
was on task.  Jimmy was offered a choice of activities 
that he typically preferred. This condition was carried 
out for 5 minutes. In the final treatment phase, which 
also was implemented for 5 minutes, Jimmy received 
food reinforcement if he manded, was on task for 30 
seconds, and did not display aggression. There were 
no prompts to engage in the task, and he was given 
food reinforcement after 30 seconds of on-task 
behavior.  Engaging in the task was Jimmy’s choice, 
and he was offered known preferred tasks based upon 
prior observation.  

RESULTS 

Figure 1, below, shows the data obtained 
from this functional analysis.  Note that the conditions 
were run in very short time periods, and were also 
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conducted in two sessions on two consecutive days, 
for a total of 30 minutes for all conditions. Inter-rater 
agreement for the two independent observers was at 
100% for all conditions. Note that in condition 1, 
aggression did not occur when not reinforced, and 
food mands rapidly increased during the five-minute 
phase. In condition 2, we see a rapid reversal of this 
trend, in which aggression rates rapidly increased 

when reinforced. But the salient feature of this analog 
condition is that we see a short-lived extinction burst 
for food manding, with a rapid deceleration by the 
midpoint of that condition, and then both aggression 
and manding rates co-vary.  This result was replicated 
the next day when condition 2 was continued for ten 
minutes, in which we see evidence for a behavior 
chain of food manding, which if not met, was 
followed by aggression, which then resulted in food 
delivery.  Due to the strength of the behavior chain, 
and its resistance to extinction, we concluded that this 
behavior chain was reinforced in the home setting 
with food, and was an “original function.” These 
behaviors were the main reasons for Jimmy being 
referred to our program for treatment, which was 

substantiated as a stable behavior pattern by our 
functional assessment method.  

In the treatment phase that followed the 
assessment phases (1-3), the purpose was to reduce 
rates of aggression as well as food mands, due to 
concerns from the family with regard to eating too 
many snacks.  Recall that in this condition, Jimmy 

was prompted to engage in a task for 30 seconds, 
which resulted in delivery of an edible reinforcer if he 
did so without aggression.  Mands resulted in a 
prompt by the experimenter to engage in the task. 
Aggression was ignored, and did not result in food 
reinforcement.  The results of this condition were zero 
incidents of aggression, and very low rates of food 
manding.  The final condition was a straightforward 
DRA in which 30 seconds of unprompted on-task 
behavior was reinforced with food, and both 
aggression and food mands were ignored.  In this 
condition, we saw a short extinction burst for mands, 
which dropped out by the middle of this short phase, 
and one instance of the behavior chain of manding, 
then aggression, both of which were ignored.  The 

Figure 1.  Molecular Functional Assessment Results with a 10 year old child who displayed aggression following mands for 
food. 
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data support the idea that prompting on-task behavior 
contingent on mands appeared to reinforce, and 
hence, maintain the food mands, which indicates that 
the DRA procedure was overall more effective, which 
might have been verified by extending that condition.   

DISCUSSION 

In this study, we evaluated a unique 
methodology for assessing data from a functional 
analysis to determine function.  We utilized our 
knowledge of histories of reinforcement and 
conditioning (cf. Tatham & Wanchisen, 1998; 
Wanchisen & Tatham, 1991) to devise a methodology 
to determine original function.  If we determine via 
multiple observers that there was not a very rapid 
deceleration of the rate of behavior following an 
extinction burst in the extinction condition, then we 
can further confirm that this behavior was in the 
existing repertoire of the person (i.e. the result of 
prior conditioning and maintenance over some time 
period).  Furthermore, we also have a firm basis for 
arguing that our current analog condition did not 
result in establishing a new (i.e. current) function.  
After this demonstration, we also immediately 
implemented a treatment intervention designed to 
teach a functionally equivalent replacement behavior, 
and evaluate its efficacy. 

Our conceptualization is that utilizing prior 
reinforcement history, knowledge about rates of 
behavior, and response strength, along with a 
moment-to-moment analysis of behavior, allows for a 
means to quickly determine function.  The argument 
is that we can determine original function via rapidly 
changing conditions utilizing the alternating 
treatments (or multi-element baseline) design (Barlow 
& Hayes, 1979, Hersen & Barlow, 1978, Ulman & 
Sulzer-Azaroff; 1975). One indicator of original 
function is the absence of an acquisition curve.  That 
is, the behavior in question rapidly emerges, and 
additionally, we see an extinction burst during the 
extinction session. The empirical data presented here 
are a demonstration of the utility of our molecular 
approach to functional assessment, and further 
demonstrates that it is possible to determine original 
function directly.  In this case, the original function 
appeared to be the only function in place.  Our 
approach offers a means of minimizing establishment 
of a current function during the analog conditions; 
identifying current functions if they exist; and then 
distinguishing between original and current function 
as warranted. We are proposing that we have a 

methodology that can address the issue of uncovering 
original function when other possible maintaining 
reinforcers are masking that original function. Magee 
and Ellis (2000) used a similar approach to eliminate 
behaviors that occurred in a response hierarchy in 
which different behaviors were maintained by the 
same reinforcer.  Our approach is similar to that used 
by Magee and Ellis, however, in our methodology, we 
identified different reinforcers that were maintaining 
the same behavior. Due to the promising results we 
obtained with regard to rapidly determining original 
function, we see the potential for further research that 
would replicate and expand upon this method. We 
have demonstrated the utility of our approach in a 
relatively straightforward analysis that can be applied 
to more complex situations such as those discussed in 
the case example earlier in the article. 

TOWARD A MOLECULAR APPROACH TO FUNCTIONAL 
ASSESSMENT 

We have discussed potential difficulties in 
identifying what we are referring to as “original 
function” vs. “current function.”  We have also 
proposed that there are two areas of concern.  The 
first is methodological issues with regard to knowing 
prior reinforcement histories, and masking or 
obfuscation by the reinforcing conditions in an analog 
condition. The second area of concern is 
terminological issues that arise with regard to the 
manner in which to speak of two (or more) types of 
potential functions utilizing behavior analytic terms 
that are precise and technical, and that addresses 
different reinforcement histories.  We have proposed 
some conventions for terminological usage to refer to 
two different types of function: “original function” 
and “current function.”  We have also proposed a 
modification to the methodology in the form of a 
functional assessment approach which can quickly 
identify changes in EO effects on reinforcement and 
which aids in identifying “original function”. This 
occurs by conducting pointed, brief analog conditions, 
conducting a molecular analysis of the data during the 
actual analog conditions, and then moving on to 
evaluating effective treatment interventions.  The 
suggestions we are making are intended to stimulate 
further discussion and hopefully research, particularly 
on the problem of identifying the effects of prior 
histories of reinforcement (Wanchisen & Tatham, 
1998).  If one can determine a means of assessing the 
effects of prior histories of reinforcement, one has a 
better opportunity to identify the original function.   



T H E  B E H A V I O R  A N A L Y S T  T O D A Y   V O L U M E  2 ,  I S S U E  3  

 247 

To further clarify our approach, we are 
proposing that identification of the original function 
of behavior is crucial to more effective and efficient 
treatment, and to do so, one must determine or 
eliminate current function.  We further propose that 
behavior maintained by a current function is weaker 
than that maintained by the original function that was 
responsible for the emergence of the behavior to 
begin with. If we eliminate the original function of a 
target behavior, current function(s) may continue to 
maintain it, but the behavior will be weaker and much 
less stable. The reason for this is that current function 
serves to support behavior, but eliminating the current 
function is not sufficient to reduce or eliminate rates 
of the target behavior.  If we can find the original 
function, which is primarily responsible for 
maintaining the behavior, it will lead to a more 
effective and efficient treatment intervention.  In 
application, we would expect that if we were to 
eliminate or alter the effects of current function(s), we 
may see either a small decrement in rate or frequency 
of the behavior, or a transient effect consisting of an 
extinction burst with stabilization at or near the 
previous rate or frequency of behavior.  However, if 
we eliminate or alter the effects of the original 
function, we would be more likely to dramatically 
reduce or eliminate the rate or frequency of behavior 
very rapidly.  

In our case example discussed earlier, the 
approach assists in confirming the identification of 
the original function while also evaluating treatment 
effectiveness to distinguish between current function, 
teacher attention, and original function, discomfort 
created by the ointment in the student’s ears. 
Consequently, we can see that eliminating teacher 
attention may serve to weaken or reduce rates of 
behavior to some extent. However, because we have 
not identified the original function (ointment in the 
ears resulting in discomfort) we will not be able to 
finish our task of completely eliminating the target 
behavior, and we will not be efficient in determining 
the appropriate replacement behavior or effective 
treatment intervention.  

BENEFITS OF A MOLECULAR APPROACH TO 
FUNCTIONAL ASSESSMENT  

The molecular functional assessment 
approach may have several benefits that address these 
concerns, since it looks at the behavior relative to 
function in very short periods of time.  These benefits 
will be listed and discussed below.   

1) As suggested by the name we chose, 
the molecular approach assesses function on a 
moment-to-moment basis (in this study, we 
look at the progression of behavior in 1 
minute segments within a given analog 
condition).  Standard methods tend to look at 
more molar measures such as rates or 
averages which can make it difficult to 
evaluate effects of extinction or determine 
whether a shaping process is occurring.  Such 
analyses are crucia l to distinguishing current 
vs. original function.   

2) Each of the analog conditions is 
alternated with strategic environmental 
manipulations to determine the original 
function.  The molecular approach will 
minimize the problem of establishing a new 
(current) function, and help assess the 
existence of a current function.  By evaluating 
data on a moment-to-moment basis, the 
behavior analyst is better able to distinguish 
patterns suggesting that the behavior being 
evaluated is resistant to extinction or 
extinguishes rapidly.  When a reinforcer is 
presented contingently in the initial analog 
condition that is presumed to be function of 
the behavior, and subsequently is withdrawn, 
a molecular analysis of the data will reveal 
one of two primary patterns.  First,   
resistance to extinction with an extinction 
burst would suggest  that the behavior was 
more likely to have been in the person’s 
existing behavioral repertoire (original 
function).  However, if the behavior 
extinguishes rapidly in this subsequent 
condition, the conclusion may be made that 
behavior that was maintained by the 
reinforcer in the prior analog condition was 
weak, was more recently shaped, and that one 
has determined a current function.  

3) Another potential benefit of our 
approach is that one may more readily 
observe effects of altering EOs via providing 
the reinforcer of which the behavior is a 
function (i.e. original function). Frequently, 
continued presentation of the reinforcer 
initially responsible for the behavior (original 
function) will both strengthen the future 
probability of the behavior on which it is 
contingent, and may also temporarily result in 
immediate cessation of the behavior due to 
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the altering effect of the EO for the behavior. 
However, the behavior being evaluated may 
not re-occur again during a brief functional 
analysis period due to absence or alteration of 
the EO for that behavior. Our approach may 
offer a solution to this problem by evaluating 
rapid changes in behavior during the course 
of the analysis at a molecular leve l (i.e. 
moment to moment, or minute to minute).  
For instance, if a reinforcer is provided 
contingently, and we see the behavior occur 
initially and then cease, one may conclude 
that the EO has been altered, i.e. value of the 
related reinforcer has been altered (reduced in 
this example).   

4) An additional benefit of our approach 
is that it offers an evaluation of effective 
treatment intervention, which further supports 
the conclusion regarding the hypothesis 
statement for challenging behavior(s) being 
evaluated.  This is accomplished by first 
determining original function, then 
proceeding within the same session to another 
condition in which replacement behaviors 
linked to the presumed original function are 
implemented in another analog condition. For 
example, in our experiment, Jimmy was 
already able to mand verbally for food by 
saying “eat” and had another functional skill 
of participating in table -top tasks 
independently, such as completing puzzles.  
The experimenters provided him with a 
positive activity that he readily engaged in, 
and appeared to have reinforcing properties as 
a means of teaching him to wait short periods 
to gain access to food items.  Hence, we were 
able to implement an ecological manipulation 
without requiring teaching any additional 
functionally equivalent replacement behaviors 
to both eliminate aggressive behavior and 
reduce the frequency of manding for food.  
The rapid reduction in rates of the challenging 
behavior under study as demonstrated in the 
molecular analysis further supported our 
hypothesis regarding the original function of 
the behavior and also revealed an effective, 
non-restrictive treatment intervention for 
Jimmy.  

CONCLUSION 

In this paper, we have presented a novel 
conceptualization of functional assessment in which 
we propose that potential functions that have been 
identified may not be the reinforcer responsible for 
the original shaping of the behavior being targeted for 
assessment and treatment.  We present a theoretical 
position as to how the behavior may come to be 
maintained in part by other reinforcers that entered 
into the situation at a later time, including during 
functional analysis conditions itself.  We present a 
unique methodological approach to resolving this 
potential problem, and data from a study we 
conducted utilizing our molecular functional analysis 
approach.  In this approach we distinguish original 
function from current function based upon knowledge 
from the literature about prior history of 
reinforcement and maintenance of behavior (Tatham 
& Wanchisen, 1998), and the analog conditions that 
we conducted.  We propose that it becomes crucial to 
identify the original function of the behavior for 
treatment to be effective and complete.  If one does 
not identify the original function, there is a real risk of 
teaching what merely appears to be a functionally 
equivalent replacement skill, or implementing an 
inappropriate intervention (e.g. medical, ecological 
change). However, when the EO that evoked the 
behavior that was part of the original function re-
occurs, then the behavior will re-occur.  As a result, 
our data may lead us to erroneous conclusions 
regarding function and the appropriate treatment 
intervention. When our treatment fails, then we need 
to conduct further assessments to determine why our 
intervention was not effective. This state of affairs 
would be compromising from an ethical perspective 
and a financial or managed care environment in which 
clinical services and treatment need to be efficient and 
effective. Our preliminary research offers promise for 
this approach to determining function, and may lead 
to further developments as additional studies utilizing 
the method are conducted and yield data bearing upon 
our discussion of functional assessment methodology. 
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STUDY QUESTIONS 

 
Define the concept of an Establishing Operation. 

Compare and contrast the concept of Establishing Operations with the article’s definition of “Original Function” 

Demonstrate a sample analysis using an A-B-C format, including an Establishing Operation. 

What conceptual or theoretical foundation and justification is there for ‘redefining’ function into “Original” and 
“Current” subcategories? 

What way would you design a treatment plan format to address this two-tier model of operant function? 
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TOWARD A FUNCTIONAL ANALYSIS OF “SCIENTIFIC” VERBAL BEHAVIOR: A PRELIMINARY 
ESSAY 

Joseph Cautilli and Leslie Skinner 
 Temple University 

Science is the most complex of human processes. Skinner (1945) presented the hope of establishing a functional 
analysis of scientific practice. He suggested this practice could begin by using the principles of behavior to 
explore the behavior of the scientist in the use of key terms. In 1956, Skinner turned this process on his own 
behavior and began exploring the factors that lead to his scientific choices.  Skinner (1974) described science as 
the behavior of scientists. While this is the case, it hardly begins to scratch the surface of how scientists come to 
know the world around them. Since Skinner’s description of his research program few have undertaken the 
cause of an experimental analysis of the scientific process. 

Since science is a very effective way of 
knowing, experimentally studying this process can 
produce greater outcomes in the future. The process 
could begin with observations of scientists, much the 
same way that manager behavior in the natural 
environment was observed (e.g., Luthans, Hodgetts, 
& Rosenkrantz, 1988). This behavior could be used to 
inform basic instruction on producing scientists. Not 
all of science leads to solutions. Indeed many good 
researchers have spent years pursuing research 
agendas that have failed to demonstrate outcomes. 
This process of escalation or resistance to extinction 
may last for many years. For example, in spite of 
mounting evidence of the failure of the over 
justification hypothesis to lead to greater prediction 
and control of performance decrements after the 
removal of a reward (i.e. Cameron & Pierce, 1995; 
Eisenberg & Cameron, 1996), those who held such a 
view have continued to advocate their position even 
stronger. 

Science can be seen as a process of rule 
discovery (Cerutti, 1989; Skinner, 1956) or the 
process of tacting “autoclitic frames” (Skinner, 1957). 
A definition of autoclitic  frames is as follows: 

...Something less than full-fledged 
relational autoclitic behavior is involved 
when partially conditioned autoclitic 'frames' 
combine with responses appropriate to 
specific situations. Having responded to many 
pairs of objects with behavior such as the hat 
and the shoe and the gun and the hat, the 
speaker may make the response the boy and 
the bicycle on a novel occasion. If he has 
acquired a series of responses such as the 
boy's gun, the boy's shoe, and the boy's hat, 
we may suppose that the partial frame the 
boy's ___________ is available for 

recombination with other responses. The first 
time the boy acquires a bicycle, the speaker 
can compose a new unit the boy's bicycle. 
This is not simply the emission of two 
responses separately acquired. The process 
resembles the multiple causation of Chapter 
9. The relational aspects of the situation 
strengthen a frame, and specific features of 
the situation strengthen the responses fitted 
into it." (p. 336) 

It could be argued that autoclitic frames hold 
“rules” together. Under ideal conditions of rule 
discovery occurs because it leads to effective 
nonverbal action. Exploration of such conditions may 
lead to improvements in the scientific process.  For 
example, the rule “Under conditions of x at y 
temperature, then z will occur” over time becomes a 
tact (under stimulus control of the environment, see 
Baum, 1995 for rule tacting). However, under non-
ideal conditions what appears to be a tacted rule may 
actually be an intraverbal (under control of collateral 
social contingencies and under stimulus control of the 
social conditions, see Guerin, 1992). For example, 
many of us in the early 1980's were pleased to find 
that "psychotherapy benefits people of all ages as 
reliably as schooling educates them, medicine cures 
them, or business turns a profit." (Smith, Glass & 
Miller, 1980, p. 183). This conclusion was supposedly 
reached after a careful meta-analysis was done of 
years of psychotherapy research. Indeed the citation is 
found in most introductory counseling and clinical 
psychology texts. It is unfortunate that the statistics 
done were at best loaded (Prioleau, Murdock, & 
Brody, 1983). The loading was achieved through a 
sleight of hand that was missed by most but the most 
careful of statisticians. Smith et al. presented a table 
that compared 18 different methods of psychotherapy 
with the effects of no treatment, and they found that 
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the former is indeed superior to the latter. On the list 
of treatments is "placebo treatment." When placebo 
treatment is regarded as a control rather than a 
treatment, the effects of psychotherapy suddenly 
disappear (Eysenck, 1983; Prioleau, Murdock, & 
Brody). It is a shame that science has been again 
debased to justify political positions- the misuse of 
science. The psychotherapy community including the 
behavioral community has supported this study.  To 
do otherwise, would be to strain professional 
relationships or relationships with practitioners. This 
rule remains more intraverbal than tact.                  
Overlearned old rules or parts of the autoclitic frames 
that hold them together, (i.e., tacts or intraverbals), 
may interfere with the adoption of new rules. This 
process may be similar to proactive interference. Also 
in novel areas initial rules may hold “founder effects.” 
A founder effect is a term from biology that refers to 
when a small group breaks off from a larger group. If 
this small group has a higher concentration of a 
particular gene, then the new colony based on these 
founders will have a higher proportion of this gene.  
Similarly, if the small group has a lower 
concentration of a particular gene, then the new 
colony based on these founders will have a lower 
proportion of this gene.  For example, the B blood 
type is almost nonexistent in Native American 
populations. This is attributed to the fact that few of 
the Native American ancestors who arrived across the 
Bering Strait during the end of the last ice age 
contained the genes for blood type B.  Since these 
founders came over in small tribes, it would be easy 
for such groups to be lacking in a particular trait. In 
the area of rules a founder effect may explain the 
“insensitivity” research or rule governed behavior. In 
the typical study a subject is placed in a room. The 
room represents a bottlenecking of his behavioral 
repertoires (e.g., a unique and novel situation), and 
then the subject is presented with a rule and persists in 
following the rule despite the change in contingencies 
that occur. Such factors may not be readily apparent 
in more natural settings where multiple causation and 
rich repertoires may exist. On a larger scale, founder 
effects may explain why many continue to practice 
psychoanalysis/ psychodynamic therapy and its 
derivatives, despite little empirical support and more 
scientifically established interventions. 

Under most conditions, science is an abstract 
enterprise where impure tacts are the norm rather then 
the exception. For any given scientific rule (R1), (R1) 
is adopted by the scientists if (R1) survives 
continuous evaluation (i.e. is able to predict and/or 

control the future, leads to more accurate predictions 
and/or control, or reduces the amount of time required 
or ease to an equally accessible prediction and/or 
control) than alternative rule choice (R0 or RX).  This 
continuous evaluation process is not just in 
accordance with the history of the individual scientist 
but also that of the scientific community. As stated 
previously, this process resembles the tacting of a rule 
(i.e. rules coming under the stimulus control of the 
subject matter or experiment). Alternatively, the 
source of the reinforcement may be the scientific or 
other verbal community and not the subject matter. 
Consider for example a scientist who starts with the 
assumption that males and female differ with females 
being more verbal. This assumption may be under 
control of the larger verbal community and not a tact 
from the subject matter. This intraverbal may lead to 
experiments that are inherently flawed.  If in the 
future a researcher’s basic assumption is not 
supported by scientific testing, then much of his / her 
research will need to be reinterpreted. This is often 
why much of science that is "true" in one century is 
reinterpreted in another. Some point to science’s 
continuous testing process for the change, others point 
to other matters such as politics and the overall 
culture. Thus the justification of R1 rests solely in the 
evaluative system used and the history of the user. 

The above holds at the level of the individual 
claim level, however, often claims rest on historical 
verbal behavior called “assumptions” in the 
vernacular. These assumptions may be based in the 
frame structure itself. For example, Whorf suggested 
that those trained to think in the Indo-European 
language were susceptible to turn verbs into nouns 
(see Carrol, 1956). He argued that the sentence 
structure common in these languages (i.e. subject-
predicate-object structure of sentences in these 
languages) inhibited discussions of activity as 
activity. 

A RESEARCH AGENDA FOR STUDYING SCIENTIFIC 
VERBAL BEHAVIOR 

Some questions to consider include: 

1. What are the optimal learning 
environments to increase scientific study? 

2. Do these environments add to the 
current cannons of the scientific method? 

3. Can we create these environments? 
Can we lessen extraneous reinforcement from 
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the scientific     or other verbal communities 
that may lessen the process? 

4.  What is the role of stimulus 
equivalences in the scientific process? 

5. Can the equivalence research aid in our 
understanding of how to instruct scientists? 

6. Are there specific strategies that will 
facilitate scientific rule discovery? 

7. Do these strategies add to current 
scientific practices? 

8.  If they exist, to what extent can we 
teach broadly generalized scientific 
strategies? 

9. What factors may enhance or interfere 
with the adoption of instruction in these 
strategies? 

10. Skinner (1957) spoke of the 
recombination of sentence fragments. Can 
such processes be used       to strengthen the 
scientific process? 

11. Much basic research has been done in 
the study of resistance to extinction and 
escalation. Can       this research inform 
scientists on when to abandon a failing line of 
research?  
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In 1989, the University of North Texas was authorized by the Texas Coordinating Board of Higher Education to offer a 
master of science degree in behavior analysis.  In 1990, the degree program appeared for the first time in the UNT 
Graduate Catalog. Due to the wide variety of career applications within behavior analysis, the program was designed to 
produce behavior analysts who could rise to whatever circumstance, opportunity, or challenge they faced -- specifically, 
to perform at a high professional level in any of a variety of employment settings and/or to enter into doctoral programs 
with a thorough background in behavior analysis.  In the paragraphs below, we briefly describe the curriculum, the 
enrollment history, the faculty, student involvement, and the current status of the program in the context of the 
department.  Perhaps of greatest importance to most readers is “what do UNT graduates do after receiving their master’s 
degrees?”  Because our graduates can best answer that question, we asked a few of them, who represent the broad 
spectrum of activities and positions that characterize UNT graduates.  Their answers are in the text boxes in the margins 
of this paper. 

 
Behavior analysis covers a large body of knowledge and a broad 

range of activities.  The UNT program is fortunate in having an entire 
curriculum devoted to behavior analysis, as well as a faculty willing to 

apply intensive effort to accomplish the program’s goal of preparing its students for interesting, 
remunerative, and fulfilling lifelong careers in behavior analysis.  
Toward that end, the program includes in-depth coursework in the 
principles, methods, techniques, theory, and philosophy of behavior 
analysis and it provides supervised experience in several areas of 
application and research.   

 
Students choose one of two concentrations: the applied concentration 

is for students who plan to seek employment upon obtaining the Master's 
Degree and the General/Research concentration is for students who plan 
to pursue a doctorate upon completion of the master's degree.  The 
concentrations share 7 core courses that cover behavioral principles, 
surveys of experimental analysis and applied behavior analysis 
literatures, research methods, theory and philosophy, and quantitative 
methods.   Students in the applied concentration go on to take three 
required courses in applications and have several additional applied 
electives to choose from, including a 2-course sequence in OBM and a 3-
course sequence in autism.  General/research students take one required 
course beyond the core, one or two semesters of research problems, and 
one or two electives.  Electives in both concentrations may be behavior 
analysis courses or courses in other departments.  Computer science, 

business administration, psychology and biology courses, as well as seminar courses in behavior analysis 
have been chosen as electives.  Applied students have a total of 3 faculty-supervised practica in at least two 
different applied fields and an internship that is faculty-approved and supervised by behavior analysts in the 
field.  All students complete a data -based thesis, usually experimental in nature.  The course requirements 
and course descriptions may be found on the department web page at www.scs.unt.edu/depts/behv 

Program Description 

Master of 
Science in 
Behavior 
Analysis

 The Curriculum 

Vickie Ford, M.S. 1992 
Clinical Coordinator  
Nassua Suffolk Services for the 
Autistic  
Duties: Education/treatment 
planning for children with 
autism; clinical supervision of 
teachers and instructors; staff 
training and evaluation; 
designing/implementing 
curriculum; grant writing; 
fundraising; general school 
administrative duties 
Salary: 80+ 
Vickie’s comments: Students 
interested in this type of work 
need strong clinical as well as 
administrative and management 
repertoires. 

Representative UNT Alumni 
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UNT’s master’s degree program was the 
first graduate program to be accredited by 
the Association for Behavior Analysis 
(1993) and the first to be re-accredited 
(1998).  Four of its faculty members are 
board certified behavior analysts (BCBA).  
Graduates of the master’s program applied 
concentration will have met the eligibility 
requirements published by the Behavior 
Analysis Certification Board for taking the 
national examination. 
  

Enrollment History  
 

Prior to approval of the master’s degree program, four graduate 
courses in behavior analysis had been offered each year between 1984 and 
1989.  Several students were enrolled during that period in an 
interdisciplinary master’s degree program offered by the Graduate School.  
These students supplemented the four graduate behavior analysis courses 
with courses taught by behavior analysis faculty through the Center for 
Rehabilitation Studies (now the Department of Rehabilitation, Social Work 
and Addictions).  Some of them went on to doctoral studies and continue to 
pursue careers in behavior analysis today.   

Although the M.S. degree program formally began in Fall, 1990, six 
students who had been standing by, awaiting program approval, enrolled in 
Fall, 1989.  In 1990, departmental records show that 12 graduate majors were 
enrolled in the program, including students from Florida, Ohio, and Texas.  
In August, 1992, the first four students graduated with the Master of Science 
degree in Behavior Analysis; the remaining two of the 1989 enrollees 
graduated at later dates.  Their thesis projects included research in the areas 
of choice, stimulus control, rule -governed behavior, and the relation between 
covert stimulation and verbal behavior.  Two of them resulted in 
publications.  Until 1994, three full-time faculty and one professor 
emeritus/adjunct staffed the 42-48 SCH program.  In 1994, two new faculty 
members were added.  The number of graduate majors grew from 12 in 1990 
to 65 in 1997.  Currently there are 64 majors.   

In Fall, 1997, through a contractual arrangement with the 
Connecticut Center for Child Development (CCCD), the department 
established a distant program for a small cohort of students who would 
complete the degree at a distance from the UNT campus.  Suzanne Letso, 
Executive Director of CCCD has arranged for the space as well as the 
additional faculty funding and technological support needed to accomplish 
the distant program via videoconferencing, internet and on-site instruction by 
UNT full-time and adjunct faculty.  Twelve students were admitted through 
standard admission procedures and began coursework toward the degree in 
1998.  Eight of those distant students are currently completing their 
coursework and beginning work on their thesis.   

Gregory J. Madden, M.S., 1993 
(Ph.D. West Virginia University) 
Assistant Professor of 
Psychology, University of 
Wisconsin - Eau Claire 
Duties: Teach courses in behavior 
analysis; co-designer (with Larry 
Morse) of Behavior Analysis 
Emphasis that allows students 
meet BCBA requirements; 
supervise 10-20  research 
assistants; receive grant support 
from National Institutes on Drug 
Abuse. 
Income range: 50-60 
Greg’s comments:  As a 
determinist, I would be remiss if I 
didn't recognize the lasting effects 
of the UNT environment on my 
current behavior as a teacher and 
researcher. My master ’s thesis at 
UNT formed the basis for my 
dissertation and much of my 
current work. As an instructor, 
my current teaching practices 
attempt to mirror the shaping 
practices of UNT faculty. 

Jewlon Morris, M.S. 1994 
Behavior Analyst 
Richmond State School 
Duties: Collaborate with 
interdisciplinary team; write, 
implement and monitor 
programs; teach basic principles 
of Behavior Analysis;  serve on 
Peer Review Committee; and 
consult with psychiatrists. 
Income range:  40-50, 
Jewlon’s comments: Graduate 
work at UNT prepared me well 
for my  position. I operate with 
confidence about the decisions I 
make, which are supported by 
current  research.  At UNT, I 
learned to read and make use of 
that body of evidence. 
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During the 11+ years since the first students matriculated in the master’s degree program, the graduate 
program has enrolled students from North Carolina, Florida, Louisiana, Ohio, Wisconsin, Washington, Nevada, 
Virginia, West Virginia, Louisiana, California, and Michigan.  In addition, students from Norway, Japan, Iceland, 

Columbia, and China have come to the U.S. to study behavior 
analysis at the University of North Texas 

The faculty roster has been carefully constructed to 
insure program integrity by selecting individuals (1) who have 

demonstrated clear commitment to the discipline of behavior analysis, (2) who, as a group, exemplify a broad range 
of perspectives within the constraints of disciplinary boundaries, (3) who are diverse in their strengths and their 
specialty areas and (4) whose commitment to students’ intellectual and professional development is a primary 

professional characteristic.   Four faculty members are Board Certified 
Behavior Analsysts.  Table 1 lists current faculty in order of appearance. 

In addition to the full-time faculty, the department has been fortunate 
to attract a number of adjunct faculty who have provided unique 
opportunities for our students.  Notable among them for his extraordinary 
level of participation has been Joel Greenspoon.  Although  officially retired 
as Professor Emeritus from University of Texas at Permian Basin, Joel 
Greenspoon taught 2 or 3 courses a year and mentored student research from 
1987 until Fall, 2000 when he retired from his retirement work.  His official 
title at UNT was Adjunct and Visiting Research Professor.   

Many other behavior analysts have contributed as faculty to the 
success of the graduate program.  Douglas Field, serving as temporary 
assistant professor, was instrumental in getting the Connecticut program 
underway.  In addition to teaching the first two courses, he served as 
recruiter, program administrator, and graduate advisor during 1997-98.  Beth 
Sulzer-Azaroff served as adjunct professor in Connecticut.  Manish Vaidya 
taught a videoconferencing course while on a post-doc with Kathryn 
Saunders at Parsons Research Institute.  Kent Johnson and Guy  

Bruce have taught summer courses in instructional technology and 
Maria Malott a course in OBM.  Marilyn Gilbert gave an extended workshop 
on performance engineering and Bob and Marion Bailey gave workshops on 

animal training.  Leslie Burkett has been pivotal in developing a 4-course sequence of internet courses to help 
students all over the world meet the coursework requirements of the Behavior Analysis Certification Board 
(www.bacb.org). 

Student Involvement 
Graduate students have contributed significantly to the department since the beginning of the master’s 

degree program.  Although always under faculty supervision, student leadership has played a large role in virtually 
all applied activities sponsored by the department.  Over the last 10 years, graduate students have been instrumental 
in developing “the teaching fellow system” in which students advance from teaching assistants, to teaching fellows 
to supervisors of teaching fellows.  Advanced students supervise the research and treatment activities of Behavioral 
Assessment and Technology Support Systems (BATSS).  Another setting in which they have responsibility for all 
behavioral services is at the Denton State School, where they are in charge of behavioral services on one unit.  
Advanced students in the autism sequence provide direct services, design services, and then supervise service 
delivery through NTAP (North Texas Autism Project).  Graduate students formed EPIC (Eagle Performance 
Improvement Consultants), which provides opportunities for OBM practice.  UNT graduate students also formed the 
Organization for Reinforcement Contingencies for Animals (ORCA) as well as establishing a listserv on animal 
training.  Along with UNT undergraduates, graduate students founded the Behavior Analysis Student Association 

Program Faculty  

Patty Fitzsimons, M.S. 1996 
Director of Early Intervention  
Connecticut Center for Child 
Development 
Duties:  Supervise educational 
services for young children with 
autism spectrum disorders; 
develop curricula; develop skill 
acquisition and behavior 
reduction programs; design data 
systems; conduct experimental 
functional analyses; coordinate 
home, community, and school 
services; supervise, train, and 
evaluate classroom supervisors in 
the areas of behavior analysis, 
ethics, problem solving, training, 
supervising, and evaluating 
instructor performance; develop 
policies and procedures as part of 
the management team. 
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(BASA) and in two years have 
already brought 3 prominent 
behavior analysts to campus, 
each for a weekend of 
presentations, informal learning, 
and socializing. 

In keeping with the goal 
of producing generalized and 
high quality professional skills 
and performance, an emphasis is 
placed on multiple learning 
opportunities outside the 
classroom.  A minimum of three 
practica plus an internship are 
required for students in the 
applied concentration and one 
practicum plus participation in 
laboratory research programs are 
required for students in the 
research/general concentration.  

Many students participate in more projects than are required to obtain the 
degree.  Practica are primarily offered by the full time faculty, but at times, 
other qualified behavior analysts have provided practicum training at 
various field sites. The last column in Table 1 provides a brief description 

of applied projects and research labs supervised by the faculty and for which students may obtain practicum or 
research credit.   

Internship opportunities are designed to meet the interests and skills 
of individual students.  In order to provide a maximum number of varied 
opportunities, the faculty has developed formal and informal arrangements 
with behavior analysts at sites around the country.  These settings have 
included: Morningside Academy, Princeton Child Development Institute, 
Connecticut Center for Child Development, Parsons Research Institute, 
Rochester Medical School, San Diego Zoo, Texas Star Academy, Fred S. 
Keller (CABAS) School, Somerset Hills Learning Institute, Denton State 
School, Century School, The Haughton Center, Behavior Analysis and 
Therapy, Inc, New England Center for Autism, Timberidge, Travis Wolf, 
American Red Cross, Malott and Associates, and Behavior Change 
Associates, among others.   

RELATED AC TIVITIES:  UNDERGRADUATE DEGREE AND 
INTERNET GRADUATE COURSES  

In 1997, the Coordinating Board approved a Bachelor of Science degree in applied behavior analysis and the 
first majors were accepted in Spring 1998.  The 124 SCH degree requires 34 SCH of behavior analysis courses.  The 
university core courses (currently 47 SCH) are the only other course requirements specified by the degree plan.  
Flexibility in the bachelor’s degree program requirements was designed to allow students to explore many areas of 
interest and to find ways to make use of their behavior analysis training in any field or endeavor that they come in 
contact with. Undergraduate majors have grown from 12 in Spring 1998 (first date of acceptance in the new degree 
program) to 57 in Spring 2001.  Despite the addition of two faculty members, in 1998 and 2000, we had to cap the 

Stacie Naftolin Neff, M.S., 1997 
Program Director 
Families First of Florida 
Therapeutic Foster Care  
Duties: Train potential therapeutic 
foster; assess and place children;  
monthly in-service training to 
foster parents; supervise behavior 
analysts who implement behavioral 
interventions and who work 
directly with the parents. 
Income range: 50-60 

Bryon Neff, M.S., 1997 
Senior Behavior Analyst  
University of South Florida 
Positive Behavior Change  
Duties: Hire and supervise 
behavior analysts in conducting a 
training program for people who 
live or work with abused and/or 
neglected children; develop, 
implement and monitor behavioral 
interventions; act as liaison for 
dependent children; and assist in 
quality assurance.  
Income range: 50-60 
Bryon’s comments: UNT's 
behavior analysis professors shape 
students into knowledgeable and 
well-versed radical behaviorists, 
capable of improving an array of 
environmental conditions. Many 
practicum and internship 
opportunities provide students with 
an invaluable opportunity to gain 
"real" work experience in the 
applied setting.   

Meeta Chabbra, M.S., 2000 
OBM Consultant 
Duties: I work on projects dealing 
with Human Performance.  
Duties vary depending on the 
project and the client's needs and 
they include training assessment, 
development, and delivery; 
organization design; process 
redesign; change management; 
and /or project communication.  
Currently working on a project to 
develop training for a customer 
relationship management (CRM) 
system being installed for the 
client. My role on this project is 
to  write the manuals on how to 
use the computer applications, 
create the training presentations 
and instructor guides, and train 
the trainers. 
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graduate program at 65 majors in order to continue the department’s 
mentoring approach to graduate education while insuring a high quality 
undergraduate curriculum. 

 

Although in the best of all possible worlds, every aspiring behavior 
analyst would have the opportunity to take 12 courses in behavior analysis, 
and to work under the supervision of several highly skilled behavior 
analysts, this is clearly not possible for everyone at present.   Many 
professionals with an earnest desire to learn more about behavior analysis 
and to become certified do not have access in their locales to any 
coursework in behavior analysis.  UNT is providing opportunity for such 
individuals to obtain the courses they need to meet the academic 
requirements of the BACB by offering a sequence of internet courses that 
cover the subject matter content required for certification.  This program is 
designed primarily for people who have master’s degrees and well-
established professional skills but lack formal coursework in behavior 
analysis.  The course sequence is described on the department web page at 
www.scs.unt.edu/depts/behv 

Summary 

UNT’s behavior analysis programs have grown steadily and 
systematically.  Beginning with a few courses and a single faculty member, 
the programs have grown to include: graduate and undergraduate degree 
programs, including a small distant graduate cohort internet courses for non-
degree students 7 full time behavior analysis faculty basic and applied 
research programs faculty-supervised practice in multiple content areas for 
students recognition of quality of graduates by employers nationwide 

We, faculty and students alike, are grateful indeed for the opportunity to help advance behavior analysis and 
serve the greater society while doing work that we love.  What more could anyone ask? 

TABLE 1.  FACULTY DESCRIPTIONS 
 

Year Faculty Member 
Ph.D. Awarded 

Graduate Courses Research 
Areas  

Training and 
Research Settings 

1984 Sigrid Glenn 
University of North Texas, Clinical 
Psychology (1977) 

• Basic Principles 
• Theory & Philosophy   
• Verbal Behavior 

• Stimulus 
control 
• 
Conceptual 
issues  

• Stimulus Control Lab 
• Teaching Fellow Program 

1986 Janet Ellis 
University of North Texas, Counseling 
Psychology  (1982) 

• Behavior Techniques 
• Staff Training & 
Supervision 
 

• Functional 
analysis in 
school 
settings 
• Staff 
training 

• Behavioral Assessment and 
Technology Support System 
(BATSS), K-12 

1987 Cloyd Hyten 
West Virginia University, 
Experimental Analysis of Behavior  
(1986) 

• Research Methods 
• Organizational Behavior 
Management 
 

• 
Organizatio
nal behavior 
managemen
t 

• Eagle Performance Improvement 
Consultants (EPIC) in metro 
companies 
• Behavioral Economics Lab 

Carla W. Edwards, M.S. 1999  
Lori A. Russo, M.S. 1999 
William H. Edwards, M.S. 1999 
Owners/Consultants 
Behavioral Innovations, Inc. 
Duties: Provide consultative 
services to families of children 
with disabilities and/or behavior 
problems. These services include 
behavioral assessment, program 
development,  parent and therapist 
training, and interdisciplinary 
support. 
Comments: Without the guidance, 
support, and training afforded by 
the faculty in the Department of 
Behavior Analysis, we would not 
be in a position to have created 
Behavioral Innovations, Inc., nor 
to serve our 45+ clients 
throughout the DFW metroplex 
and North Texas area.  The 
countless opportunities to 
participate in basic and applied 
research gave us the foundation 
on which to build our scientist-
practioner service delivery model 
in the service of our clients. 
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• Behavioral 
economics 
• Choice 

1994 Richard Smith 
University of Florida, 
Experimental Analysis of Behavior  
(1994) 

• Observation & 
Measurement 
• Functional Analysis  

• SIB 
• Functional 
analysis  
• 
Community 
behavior 
analysis  

• Denton State School 
• North Texas Project on Self-
Injurious Behavior 
• City of Denton  

1994 Jesus Rosales-Ruiz 
University of Kansas, 
Experimental Psychology (1995) 

• Behavior Intervention 
Programs  
• Stimulus Control 

• Stimulus 
control 
• Animal 
training 
• Human 
schedules  
• Precision 
Teaching 

• Phoenix After-school Program 
• ORCA  
• Human Operant Lab 

1998 Shahla Ala’i-Rosales 
University of Kansas, 
Developmental and Child Psychology 
(1998) 

• Autism 
• Legal, Ethical & 
Professional  
 

• Early 
intervention 
• 
Conditioned 
reinforceme
nt 
• Parent 
training 
• Errorless 
instruction 

• North Texas Autism Project 
(NTAP) in community preschools  
and organizations 
 

2000 Manish Vaidya 
University of  Florida, 
Experimental Analysis of Behavior 
(1999) 

• Experimental Analysis 
of Behavior 
• Quantitative Methods in 
B.A. 

• Stimulus 
control 
• 
Equivalence 
• Cultural 
issues  

• Stimulus Control Lab 
• Non-human Operant Lab 
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 TOPOGRAPHY- VERSUS SELECTION-BASED RESPONDING: COMPARISON OF MAND 
ACQUISITIONS IN EACH MODALITY  

Tracy Adkins & Saul Axelrod  
Temple University 

This study examined the acquisition of a mand repertoire by one child with pervasive developmental disorder 
and ADHD.  The subject was taught to request preferred items using American Sign Language (a topography-
based response form) and the Picture Exchange Communication System (a selection-based form). There were 
four types of sessions: (1) training session for PECS, (2) training session for sign language, (3) test for 
generalization of the PECS words, and (4) test for generalization for the sign words.  The number of trials to 
meet criterion and the occurrence of spontaneous emissions of the taught words was recorded.  Also, the same 
word was taught for five days in both the PECS and the sign session and the results were recorded.  It was found 
that the selection- based verbal response technique (PECS) was more effective in all areas.  This finding 
contradicts the results of previous studies, suggesting that further research is needed. 

The differences between two types of verbal 
responding have introduced the need for further 
research and clarification.  These two forms, known 
as topography- based (TB) verbal responding and 
selection- based (SB) verbal responding, will be 
clarified as outlined in Michael’s paper (1985) which 
makes a clear distinction between the two forms.  
They also have been addressed by some limited 
research (Hodges & Schwethelm, 1984; Potter, Huber 
& Michael, 1997; Sundberg & Sundberg, 1990; 
Wraikat, Sundberg & Michael, 1991), but more 
should be done in order to establish the most effective 
method to use with individuals with verbal 
impairments.    

There is a need to examine the efficacy of the 
two types of verbal behavior and to clarify the 
distinctions between the two, so that we can gain a 
better understanding of verbal behavior.  Also, more 
empirical research will help us create better programs 
for individuals. This paper offers an in depth look into 
the efficacy of training a child with pervasive 
developmental disorder and ADHD’s mand 
repertoires, comparing a method using sign language 
and a method using the Picture Exchange 
Communication System (PECS). This study 
contributed to the current research that continues to 
examine differences and looks for ways of designing 
better techniques for individuals with verbal 
impairments. 

LITERATURE REVIEW 

Topography- based verbal behavior was 
described by Michael (1985) as emitting a response 
that is specified by (or whose consequences are 
contingent upon) particular characteristics of 
topography.  Examples of TB verbal responding 
include sign language, writing, or speaking. Michael 
described selection-based verbal behavior as verbal 

behavior that consists of pointing to or selecting a 
stimulus in an array. Examples of SB techniques 
include communication boards and PECS.  

There has been an increase in the use of SB 
techniques, particularly with children who have 
severe language delays (Potter & Brown, 1997).  
However, there is no empirical research to support 
this strategy.  

Communication boards usually consist of 
several pictures on one board. The child must point to 
the picture of the requested item or activity in order to 
gain access to it.  PECS is a method that requires the 
subject to scan an array of pictures, select one, and 
hand it to a communicative partner.  For more 
information about TB and SB formats, see Glennan 
and DeCoste (1997).   

Recent research has found that TB verbal 
responding produced better overall results than SB 
verbal responding (Schafer, 1993; Sundberg & 
Sundberg, 1990).  Most of those studies focused on 
differences in acquisition and accuracy of tact and 
intraverbal relations.  Some reasons for 
recommending TB systems are practicality  (no 
additional equipment needed), iconicity (the sign 
bears a resemblance to the referent), and assistance in 
promoting vocal development (Shaffer, 1993).   

The type of SB verbal responding (PECS) has 
not been compared with a TB verbal responding 
method.  PECS is often chosen because the subject is 
more involved with the listener.  The act of placing a 
picture card in the hand of a communication partner 
appears to involve more engagement by the subject. 
In contrast, the use of communication boards requires 
the subject only to point to a picture. When using 
PECS, the subject must first get the attention of the 
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receiver of the card (Frost & Bondy, 1994).  Also, 
PECS appears to encourage vocalization by its users.  
According to Frost & Bondy, “children who use 30 to 
100 pictures often start to speak while handing over 
the pictures” (p. 30). 

Research into the differences between TB and 
SB verbal responding is limited.  Most studies have 
examined verbal operants such as the tact and the 
intraverbal while overlooking the mand.   However, 
Skinner (1957) proposed that the mand is the first 
type of verbal relation acquired by humans.  Hodges 
and Schwethelm (1984) found that TB verbal 
responding was more effective.  However, they taught 
tact relations in the SB condition and mands in the TB 
condition. The difference in conditions may have 
influenced their results. 

The two types of verbal responding used in 
most of the research involves sign language and 
communication boards.  According to Bondy & Frost 
(1993), teaching a child to point to an object doesn’t 
require him or her to get the other person’s attention. 
Moreover, pointing may sometimes be difficult to 
distinguish from other competing behaviors, such as 
self- stimulatory behavior.  When using PECS, the 
user must discriminate among an array of cards on a 
board, pick up the card, and place it in the hand of the 
communication partner.   

Though there have been studies comparing 
TB and SB verbal responding, a clear distinction 
between the two has not been established (Potter & 
Brown, 1997).  In this study the outline developed by 
Michael (1985) was followed to assure that a clear 
distinction had been made between the two forms.  
The use of the mand relation was examined using the 
two paradigms.  This study investigated the ease of 
acquisition, of spontaneous delivery, and of 
generalization of mands trained in the two types of 
verbal responding conditions. 

METHOD 

Subject 

The subject of this experiment was a seven- 
year- old boy with a diagnosis of pervasive 
developmental disorder.  He also had been diagnosed 
with attention deficit hyperactivity disorder and took 
Ritalin twice daily.  He was being educated in an 
autistic support classroom with five other children 
who had similar diagnoses.  The subject’s vocal 
behavior consisted of infrequent and nonfunctional 

sounds.  In a few instances he had imitated words or 
phrases, but no vocalizations were initiated 
independently. He had approximately 3 to 5 sign 
words and 10 to 15 PECS words in his repertoire.  He 
had displayed aggression (hitting, pinching) during 
task situations and transitions.  Other maladaptive 
behaviors included flopping (usually before 
transitions between activities), pinching, hitting other 
children, climbing on furniture, and elopement from 
tasks.   

Setting 

Sessions were conducted five days a week 
during school hours only.  All sessions were 
conducted in the child’s natural environment within 
the classroom.  The experimenter and the subject sat 
across from each other separated by a table.  

Procedure 

There were four types of experimental 
sessions: 1)the training session of the PECS, 2) the 
training session of sign language, and 3)the test 
session of generalization in each condition. Each 
training session consisted of up to 40 trials or until 
criterion was met.  Spontaneous usage of verbal 
responses was measured throughout the day in the 
school environment only, outside the training or 
testing sessions.   

The experimenter conducted training sessions 
of PECS in accordance with the program manual by 
Frost & Bondy  (1994).  During PECS training (SB 
verbal responding), the child was presented with a 
highly preferred object (a preference assessment was 
conducted periodically throughout this study to 
determine which words would be introduced).  The 
child’s hand was physically guided to pick up the 
picture of the object and place it in the outstretched 
hand of the experimenter.  The child was then given 
the object and the experimenter would say, “Oh, you 
want the ____!”   Physical prompting was used for the 
first five trials and then slowly reduced beginning 
with the sixth trial, using a backward chaining 
approach.   The training session continued until a 
sequence of five consecutive correct (unprompted) 
responses was produced.   

The experimenter arranged for several 
opportunities throughout the day for the child to 
request the object outside of the sessions.  Later in the 
same day, a test for generalization session (see below) 
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was conducted to assess the child’s ability to mand 
for the presented object without prompts after a 
period of time had elapsed.  The two generalization 
sessions also assessed which response form (PECS or 
signing) was emitted most often by the subject.  

Training sessions of sign language (TB verbal 
responding) were conducted in a manner similar to 
the PECS training sessions.  The child was again 
presented with a highly preferred item.  The 
experimenter physically lifted the child’s hand and 
formed it into the sign for the object.  The child was 
then presented with the object and the experimenter 
would say, “Oh, you want ____!”  Physical prompts 
were slowly faded after the fifth trial by backward 
chaining.  The training continued until five, 
unprompted, consecutive responses were emitted.  
Using incidental teaching strategies, opportunities for 
the child to mand for the object were arranged 
throughout the day.   

During another session, test for 
generalization, the child was again shown an item.  
The child was given up to 10 seconds to mand for the 
object before the trial was marked as incorrect.  No 

prompts were given at this time. The use of response 
modality gained the child access to the item and the 
experimenter recorded the results. 

EXPERIMENTAL DESIGN 

An alternating treatments design was used to 
evaluate the effectiveness of the two teaching 
conditions.  Training sessions were counterbalanced 
to assure no systematic sequence effects occurred. 
Words were selected based on iconicity factors and 
levels of preference.  Iconic signs are those in which 
“the shape or movement pattern shares some features 
of the corresponding object or action” (Shafer, 1993).  
For example, the sign for fish is considered iconic 
because, when forming the sign, the movement of the 
hand resembles that movement of the tail of a fish.     

Attempts were made to include iconic signs 
when these were for items (indicated in preference 

assessments) that were preferred by the subject. 
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MEASUREMENT 

During the training component of each 
condition the percentage of trials requiring physical 
prompts was recorded.  The experimenter waited 10 
seconds for a response and recorded the results as 
correct or incorrect.  If no response occurred within 
10 seconds the trial was marked incorrect. Mastery 
rate of each word under both conditions was 
measured. The most preferred responding technique 
was measured in the test for generalization session. 
Also, spontaneous occurrences of either type of verbal 
responding were noted throughout the school day.    

RESULTS 

The results of this study are shown in Figures 
1-4.  In summary the number of trials to meet 
criterion is lower when training for SB verbal 
responding in all verbal relations including the third 
week when one word was taught in both paradigms.  
Selection-based verbal responding also produced 
more generalizations and more spontaneous responses 
as noted in the graphs.   

The data in Figure 1 show the acquisition rate 
under both paradigms- SB verbal responding and TB 
verbal responding.  The rate of acquisition in the SB 
verbal responding condition is consistently lower than 

the rate of acquisition of the TB verbal responding 
condition.  

The average number of trials to meet criterion 
when training PECS words was 7.1.  The average 
number of trials to meet criterion when training sign 
words was 15.7.  The results show a clear distinction 
between the acquisition rates of the two paradigms.  
The data also show an inconsistent data point in 
session 15 where the PECS word reached criterion 
after 12 trials and the sign word reached criterion 
after 11 trials. In the PECS condition the child was 
taught to mand for a break using the printed word 
instead of a picture. 

During the third week of this study the same 
word was taught under both paradigms.  The results 
are shown in Figure 2. 

Within each session the PECS word took 
fewer trials to meet criterion than the sign word with 
the exception of the data from day five.  The data 
show that the criterion was met sooner in the sign 
condition.  It took 11 trials to master the sign for 
break and 12 trials to master the PECS card for break.  
Out of the five sessions the average amount of trials 
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to meet criterion in the PECS condition was 8.  In the 
sign condition the average amount of tria ls to meet 
criterion was 15.8. 

Figure 3 data show the results of the test for 
generalization sessions.  A total of 29 words were 
presented.  The total number of words to meet the 
criterion for generalization was 22. The number of 
PECS words to meet generalization was 15 and the 
number of sign words to meet generalization criteria 

was 7.   

The data show more words met the 
generalization criteria for PECS during all three 
weeks.  During week three, the same words were used 
in both training conditions for five days and two 
different words were introduced for the last two 
sessions in this week.  When the subject had been 
taught the same word in both conditions, the results of 
the test for generalization produced the emission of 
the PECS response over the sign response in all five 
sessions.  In one of the test sessions (for the word 
“milk”), the subject emitted the sign and gave the card 
for one trial, then continued to give the card for the 
remaining trial.  However, (for the word “break”) he 

emitted the sign for break and gave the PECS card in 
the first trial and emitted the sign for the rest of the 
trials until criterion was met.  In week two the amount 
of words to generalize in the SB session was four; the 
words to meet the criteria for generalization in the TB 
sessions were two.  During this week the subject 
began emitting vocalizations and disruptive behavior 
increased also. 

The data in Figure 4 show the number of 
spontaneous emissions of the trained words in each 

condition.  The results show that overall more PECS 
words were spontaneously emitted during the course 
of the study.  Overall, there is a significant difference 
between the amount of words emitted in both 
conditions.  The number of PECS words 
spontaneously emitted was 36 and the number of sign 
words spontaneously emitted was 10.  During the first 
week the number of PECS words emitted was 14 and 
the number of sign words emitted was 5.  The third 
week’s data show 9 PECS words were used and 3 
sign words were used. 
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DISCUSSION 

This study examined the differences between 
two response forms.  A comparison between 
selection- based verbal behavior and topography- 

based verbal behavior produced a conclusion that lies 
contrary to current research on this subject.  The use 
of PECS,  (a selection- based verbal responding 
technique), produced a better acquisition rate, more 
spontaneous usage, and a higher generalization rate 
than the use of sign language (a topography- based 
verbal response mode).  Based on these results even 
more research is needed in the area of communication 
techniques for individuals with verbal impairments.   

Close attention was paid to Michael’s (1985) 
distinctions between the two response forms and care 
was taken to ensure that the two techniques trained 
were clearly and distinctly defined following his 
guidelines.  The topography- based training 
technique, sign language, was trained by physically 
molding the subject’s hand into the appropriate sign.  
The selection- based technique, PECS, was trained by 
physically placing the subjects hand on the 
appropriate picture of the presented object.  The 
subject was taught to mand for items that were 
previously assessed as preferred items.  Mands were 
used due to Skinner’s (1957) claim that mands are the 

first operant one learns and, therefore, are easie r to 
acquire.    

The main conclusion of this study is that the 
SB responding technique was more effective than the 

TB responding technique for one subject with PDD.  
The results of the two training sessions demonstrated 
that the PECS was an easier system to acquire for this 
subject. Trials to criterion were consistently lower in 
the PECS sessions than in the sign language sessions.   

The subject appeared to be able to achieve 
correspondence to the presented object because in 
some sessions he automatically reached for the 
appropriate picture before the experimenter was able 
to physically guide his hand.  The original training 
procedure was to physically guide the subject’s hand 
to the card for no more than five trials, and then to 
slowly fade the hand over hand instruction until the 
subject independently picked up the card and placed it 
in the experimenter’s hand.  The subject actually 
scanned the cards before presenting the appropriate 
one to the experimenter.  Before the introduction of 
PECS the subject seldom focused on any one thing 
unless it involved some form of repetitive, self- 
stimulatory behavior.     
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Though some research has found that the use 
of SB responding techniques require an effective 
scanning repertoire (Shafer, 1993), this subject 
initially displayed a blank stare and lack of focus. 
Although no data were recorded in reference to the 
improvement of this subject’s scanning repertoire, 
future studies could examine this area.  In the initial 
training component, the subject was required to pick 
the appropriate picture from a board of two or three 
other pictures.  After the study was complete, the 
subject began to carry a book of up to 30 pictures and 
he generally presented the correct picture of the object 
he wanted after appropriate training was completed.      

One inconsistent result in the training session 
involved the break card.  The subject more readily 
produced the sign for ‘break’ than the PECS card for 
‘break’.  This result could be due to the fact that the 
PECS card for ‘break’ was not a picture, but the 
actual word ‘break’.  Also, the sign for break was 
already somewhat a part of the subject’s repertoire.  
The sign for break resembled a repetitive, self- 
stimulatory motion that the subject often produced 
independently. 

Throughout this experiment different words 
were randomly taught in each paradigm.  However, 
during the third week of the study, the experimenter 
presented the same word in each training session and 
then conducted only one generalization session to 
determine which verbal responding technique the 
subject preferred.  As the results show, the PECS 
words took less time to meet criteria and were the 
method of choice in the test for generalization 
sessions.  Therefore, the PECS was more effective 
when the same word was taught in both modalities.   

During the second week of training, the 
subject’s maladaptive behaviors increased overall.  
Also, the subject began to imitate some sounds and 
one- syllable words. During some training sessions, 
the subject displayed some aggression and attempted 
to elope.  Also, the data reflect a lower amount of 
spontaneous emissions and words to meet 
generalization criteria during this week.  This 
occurrence could have been due to the loss of potency 
in the current reinforcer being presented.  The same 
object or edible was presented for two sessions during 
the course of one day, so satiation could have been a 
factor.   

The test for generalization sessions produced 
more PECS words to meet criteria than sign words.  

Therefore, one can conclude that PECS was a more 
effective method for this subject, and that it 
generalized under different conditions.  The subject 
seldom reproduced the appropriate sign in the test for 
generalization session.  When the appropriate sign 
was emitted, the reproduction was sometimes not 
formed as efficiently as it could have been.  The 
experimenter was somewhat liberal and made 
allowances for the subject’s lack of fine motor skill 
development when accepting the signed response.    

Based on the results of the spontaneous 
emissions data, PECS was once again the preferred 
response method used by this subject.  In most 
instances, the sign words were emitted immediately 
following a training session and were recorded as 
spontaneous emissions.  Though no data were 
recorded, some of the PECS words were not only 
spontaneously emitted on the day of training, but even 
during the days following training.  Future research 
could examine the lasting effects of the two methods. 

 
This study taught mands to one child who had a 
history of using both response methods.  The study 
was careful to follow the definitions given by 
Michael’s (1985) paper on the subject.  Future 
research may need to be done in the area of PECS in 
comparison to other TB verbal responding techniques.  
Research with several subjects, who may not have 
any verbal history, should be conducted.  An 
empirical look into PECS and improving scanning 
repertoires can be explored.  The theory that PECS 
encourages vocalizations could also be studied. Many 
areas remain to be explored within the realm of verbal 
responding techniques and much can be done to 
improve the methods used for teaching language to 
children who have challenges in this area.  
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THE CONSULTING BEHAVIOR ANALYST: REVIEWING TREATMENT PLANS 

Joe Cautilli , T. Chris Riley-Tillman, Temple University and C. A.Thomas,  The Childhood Learning Center 

One of the most important activities for a behavior analyst is the creation and review of treatment plans.  The 
treatment plan as a document specifies the procedures, interventions and goals, which have been reasonably 
calculated for success.  The importance of a quality treatment plan spans from an impact on intervention 
effectiveness to legal issues.  While this is clearly an important part of the duties of a behavior analyst, little 
literature is devoted to the development of a quality document.  This article overviews the content and review 
process of treatment plans in order to clarify and ensure a quality document.  

On the practical side of being a behavior 
analyst, one often finds that they are involved in the 
activity of treatment plan review. The review of 
treatment plans is a process measure of the ability of 
the document to guide the practice of team members. 
One could legitimately argue that process measures 
should be secondary to outcomes, but for the most 
part this has not been the case in mental health or 
social service practice. The treatment plan represents 
informed consent and is the document of treatment 
record. It should list agreed on procedures, 
interventions, and goals that are reasonably calculated 
for success. This article attempts to clarify the content 
of treatment plans and the review process of a 
treatment plan that clarifies and ensures quality 
treatment. 

GENERAL PRACTICE ISSUES 

Some of the issues in treatment plan creation 
are customary, that is, they represent standard ways of 
the mental health or social service community. For 
example, according to the Pennsylvania Bulletin 
conforming to the Federal Mental Health Procedures 
Act of 1974, treatment plans should be written on a 
level that can be understood by a nine-year old. This 
matter is for informed consent (NASSP, 1992). In 
addition, plain language is often useful in ensuring 
that behavioral technology will be applied (see 
Lindsley, 1971). While a child in Pennsylvania has to 
be at least 14 to give consent to a medical treatment, 
treatment planning should have the child signing the 
plans as early as possible. This helps to ensure that 
the child contributes and commits to the program.  

In addition, Children and Adolescent Systems 
Service Providers (CASSP) in Pennsylvania hold core 
the principle of child centered and family focused 
treatment planning. When reviewing treatment plans, 
it is critical to ensure that the plan is written on the 
child’s developmental level and that the family has 
been a full partner in plan creation. Evidence to this 
effect is often a central part of treatment plan reviews.  

When reviewing treatment plans, one needs to 
apply quality measures such as legibility and proper 
error correction.  If a team member cannot read the 
treatment plans, high levels of treatment integrity are 
unlikely. Proper error correction is also critical for it 
influences the integrity of the record. If challenges 
occur to the treatment, the plan and case notes stand 
on the record. Sometimes these challenges are legal 
challenges, such as due process for an I.E.P. in the 
school or a lawsuit filed from the client or caretaker 
for failure to progress under treatment.  For example, 
the parent of a child with autism could file a suit that 
a program promised recovery and then failed to 
provide it. Alternatively, some interventions like 
therapeutic summer camp can actually increase a 
child’s behavioral problems (Dishion, McCord, & 
Poulsin, 1999).  The negative effects are consistent 
and enduring for these group interventions (McCord, 
1978, 1990, 1991, & 1992; O’Donnell, Lydgate, & 
Fo, 1979). Use of such interventions is particularly 
troublesome since empirically valid interventions do 
exist and have a long history of documentation 
supporting them (Brestan & Eyberg, 1998; Kazdin, 
1987; Kazdin & Weisz, 1998).    

In scrutinizing treatment decisions, the record 
needs to stand on its merits.  A single line should be 
drawn through the error. The word correction should 
be listed beside the error.  Furthermore, the therapist’s 
initials should be next to the record with the date 
listed next to the word that was removed. 

Another aspect of the treatment plan, that is 
critical to review, is a focus on skill development. 
This focus helps behavior analysts to avoid the 
criticisms of Winette and Winkler (1972) of creating 
programs that are solely focused on making people 
still, quiet, and docile. 

One final practice, which is universal, is the 
use of the client’s strengths to enhance the treatment 
plan. What resources does the client draw on?  What 
reinforcers does the client prefer? Who can help the 
client to build the necessary skills to grow and 
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develop?  It is important for the strengths to be used 
as a core element of plan creation.   

CONTENT AND CASE CONCEPTUALIZATION BEHIND 
PLAN 

There are specific content factors of the plan 
that are critical in the creation of an effective 
treatment plan. For example, does the treatment plan 
list issues that were raised when a formal behavioral 
assessment was conducted? Do these issues match 
what is in the psychological or psychiatric reports? 
These factors are important to determine if the 
reasons that a treatment was prescribed are carried 
over to the treatment itself. Other questions of a 
similar nature are: Is the diagnosis listed on the plan? 
Is the treatment plan consistent with best practices 
about that diagnosis? Are core issues discussed in 
team meetings incorporated into the treatment plan? 

It is important for a treatment plan to be based 
on an overall conceptualization of the case. Critical to 
this conceptualization is a functional assessment 
(Kanfer & Saslow, 1967; Stage, 2000; Walker, 
Colvin, & Ramsey, 1995). However, functional 
assessment should be tied into other standardized 
behavioral assessment data, which looks at skill level 
such as adaptive behavior scales. This can be 
curriculum-based or criterion-based (Bergan & 
Kratochwill, 1990). A general framework for such 
assessment practices from a behavior analytic 
perspective was offered by Cone (1978). Cone’s 
system uses both direct and indirect measures; in 
addition, it offers an interesting model for 
conceptualizing private events such as physiological 
reactions and thinking.  Some questions to ask in 
reference to these issues are: Does the treatment plan 
list an overall case conceptualization? Does this 
conceptualization represent both a functional and a 
skills analysis of the child being evaluated? Has this 
assessment analyzed all of the relevant behavioral 
dimensions?  

GOALS AND PERFORMANCE OBJECTIVES 

Goal setting for children is an active process. 
Goals should be comprehensive representing targeted 
areas on all of the basic life domains (Wolery & 
Sainato, 1993, 1996) with a strong emphasis on social 
and emotional competence (Guralnick, 1990; 
McEnvoy & Yoder, 1993;). Long-term goals should 
be content analyzed for specific treatment objectives.  
Behavioral objectives should be a developmental sub-
skill or a step thought to be important in achieving the 

long-range goal (Notari-Syverson & Shuster, 1995). 
Behavioral objectives not tied to long-term goals run 
the risk of being trivial (Bergan & Kratochwill, 1990).  

Behavioral, or what is sometimes called 
performance objectives should contain five 
components (Alberto & Troutman, 1999; Deno and 
Jenkins, 1967; Mager, 1962).  The first component 
should be a target person (who is to perform the skill).  
The second component of a performance objective is 
identification of the target behavior.  This 
identification should lead to a precise definition of the 
behavior in a way that allows for direct observation, 
measurement, and confirmation by a third party.  The 
third component is the identification of the conditions 
under which the behavior is to be displayed.  Fourth, 
the criteria for acceptable performance should be 
included.  Finally, the target date should be identified 
for when the objective will be achieved. In reviewing 
treatment plans, one should make sure that objectives 
contain all of these elements.  Private events should 
be operationally defined so that they are less vague 
and can be measured as to whether or not the goal has 
been achieved (Alberto & Troutman).  

Behavioral/performance objectives should 
precisely define the behavior that is expected and a 
task analysis should be performed to determine 
precisely the required skill (Lovitt, 1995). In addition, 
a functional analysis should occur to determine the 
best context for teaching such skills (Daly, Witt, 
Martens, & Dool, 1997).  

It is important that the objective states the 
context for the display of the behavior. The behavior 
itself should have functionality (i.e., increase the 
child’s ability to interact with people and the world 
around him or her), generality (i.e., representing a 
general concept not a particular task, adapted and 
modified to many contexts), and measurability (i.e., 
can be counted, seen or heard) (Notari-Syverson & 
Shuster, 1995).  Behavioral objectives without a clear 
context lose their ability to guide instruction and 
focus treatment (Bergan & Kratochwill, 1990; Notari-
Syverson & Shuster, 1995). Objectives without clear 
measurability could lead to different interpretations of 
outcome. 

Behavioral objectives should not be designed 
to be so small as to be trivial. Behavioral objectives 
should target clinically or educationally meaningful 
improvement. This improvement should lend itself to 
enhancing the client toward greater independence. 
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Ideally, after successful intervention socially 
competent communication, life skills, or other 
appropriate behavior should occur in the context of 
problem triggers or settings. This behavior should be 
measurably different from the behavior prior to the 
intervention. This allows for a child’s program to be 
evaluated. Did the child achieve the objective in the 
specified time?  

Reasonable calculations should be made on 
the baseline and rate of current progress to predict 
when the treatment objectives will be reached.  This 
can be done by carefully calculating a baseline of the 
behavior, beginning the intervention, and then 
creating a minimum progress line to the objective on 
a standard celeration chart (Pennypacker, Koenig, & 
Lindsley, 1972). Where the line crosses the fluency 
criterion, then this is the expected date for the 
objective to be achieved. 

INTERVENTIONS 

When looking at interventions, the reviewer 
needs to ask if the program seems practical and 
reasonably calculated for success.  While this may be 
difficult when the reviewer does not know the child, it 
can still be accomplished.  However, good 
supervisory practice is to meet the families of the 
child in the program that you supervise at least once. 
This will help in reviewing the treatments proposed. 

By the diagnostic category section, 
information has emerged about common elements that 
should be in the treatment plan. For example, for 
children with autism, one might expect an activity 
schedule to be present (McCLannahan & Krantz, 
1999) or mand training to be present.  In a second 
example, best practices for a child with oppositional 
defiant disorder would suggest training of parents in 
behavior modification techniques (Brestan & Eyberg, 
1999) and thus, should be found on the plan.  In 
addition, for school elements of the plan for this 
population any social skills training should be 
embedded in a contingency management system 
(Walker, Colvin, & Ramsey, 1995).  An elaborate de-
escalation procedure should be included for serious 
disruptive behavior (Walker, Colvin, & Ramsey). 
Finally, all interventions should be based on the 
proposed function of the behavior (O’Neill et al., 
1997). 

Tying behavior to function is critical to 
treatment success. Behavioral problems come in two 

types: Excesses (behavior that we see too much of) 
and deficits (behavior that we don’t see enough of). 
Excesses usually fall into one of four functions 
(Dunlap et al., 1993; DuPaul & Ervin, 1996; Iwata, 
Dorsey, Slifer, Bauman, & Richman, 1982; Lane, 
Umbriet, & Beebe-Frankenberger, 1999; Steege & 
Northup, 1998).   

The first typical function of behavioral excess 
is to avoid or escape task demands. Suggested 
interventions for this function might include altering 
tasks and making escape contingent on alternative 
behavior.  Specifically a therapist could reduce task 
demands, make tasks more stimulating, allow choice 
of task or give breaks contingent on task completion.  
Second and third typical functions are to obtain 
attention from adults or peers, respectively. Suggested 
interventions are ignoring the behavioral excess and 
making attention contingent on alternative behavior.  
If the attention source is an adult, the therapist can 
train adults to ignore the problem behavior, use time 
out techniques and attend to alternative (appropriate) 
behavior. If source is a peer, a therapist can train and 
reinforce peers for ignoring, use group contingencies, 
or use peer tutoring.  The third typical function is to 
obtain a tangible. Suggested interventions include 
restricting access and making access to tangible(s) 
contingent on alternative appropriate behavior.  The 
fourth function is to obtain sensory (automatic) 
reinforcement.  Specifically, a therapist can use 
techniques such response cost, providing access for 
alternative behavior, and obtaining automatic 
reinforcement.   

Deficits usually fall into one of the five 
common categories (Daly, Witt, Martens, & Dool, 
1997).  First, the child does not want to perform the 
skill.  Suggested interventions for this category 
include, increase interest in the skill by providing 
incentives for performing the skill, teaching the skills 
in the context of using the skill, and providing a 
choice of activities that require the use of the skill.  
The second common deficit category is having 
insufficient time doing the skill.  For this category 
typical interventions include estimating current rate of 
active responding and increasing the rate during the 
allocated time to practice the behavior. Daly and his 
colleagues’ third hypothesis for deficits is that the 
child has not had enough help doing the activity.  To 
remedy this a therapist could use flash cards or add 
prompts to increase active responding.  It is also 
important to incorporate explicit feedback into 
instructional sessions so the child knows if he/she is 
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performing well.  The fourth hypothesis for deficits, 
children who have not had to do an activity in a 
particular manner before, suggests that a therapist 
should focus instructional demands to promote 
mastery.  The final deficit category occurs when the 
requested behavior is simply too hard.  In this case a 
therapist should reconsider the required behavior or 
teach the sub-skills needed to perform the activity. 

The overall intervention based on shifting 
consequences has begun to give way to a more 
comprehensive approach in treatment planning.  
Recently attention has been given to setting factors 
(Horner, Day, & Day, 1997; Walker, Colvin, & 
Ramsey, 1995) and antecedents (McComas & Progar, 
1998) as well as consequences. 

 
AN OVERALL REVIEW OF THE TREATMENT PLAN 

CONTENT  

 

Assessment  

In creating treatment plans, the critical factor 
coming for direct assessment is the calculation of the 
baseline data. Baseline data for target behavior 
(behavior to be decreased or increased) should be 
observed and recorded. Baseline data for the target 
behavior are reported and include a quantitative 
measure over time. Since target behavior may 
represent a response hierarchy (Lalli, Mace, Wohn, & 
Livezey, 1995) or have other dimensions that may not 
be otherwise directly observable, considerations 
should be given to the inclusion of formalized 
behavior rating scales (Merrell, 2000). 

Observational/Functional Assessment Method 

Kafner and Saslow (1965), spoke of the 
importance of discovering in what context behavior 
occurs but also in what context behavior problems do 
not occur. Looking for relevant variables like the 
presence or absence of particular people , places, or 
things is important to a thorough functional analysis. 
Direct observation of antecedents and consequences is 
the “sine qua non” of behavioral assessment practices 
(Shapiro & Kratochwill, 2000, p. 2). 

Behavior  

Treatment plans should indicate if 
assessments used were indirect, direct, continuous, 
time sampling, or if other methods were used (e.g., 

sequential analysis, scatter plot, checklists. If other 
methods were used, duration, persons compiling 
them, dates described). The importance of measures 
in treatment planning is critical to reassessment if 
problems arise in the treatment. In addition, such 
measures are helpful in informing the client or 
caregivers of whether or not the intervention worked. 
Measures should be taken that identify dimensions of 
behavior topography, such as, frequency of behavior 
and/or intensity and/or duration and/or 
appropriateness of form for the behavior (including 
duration between incidents). Refined definition of the 
target behavior described -Description of behavior 
(including all behaviors included and not included in 
this description) and criteria for onset/offset of each 
occurrence or episode. 

In addition to the behavior that may be 
reduced a baseline should be calculated for 
functionally equivalent behavior (behavior to be 
increased). The treatment plan should include a 
description of the assessment method and the 
procedures for collecting data on behavior to be 
increased described (e.g., with whom, where, when?).  
The plan itself can be rated on if the method was 
appropriate, that is, did data collection procedures for 
a. appropriate define and measure a. At this point a 
good plan could list previous intervention/results of 
previous interventions and modifications of previous 
interventions. 

Antecedents and Setting Events 

The identification of antecedents is a critical 
factor to the overall treatment planning process. It 
allows practitioners to decide on when and where 
interventions should be established. It is important to 
recognize that environmental antecedents could take 
many forms including: (1) description of variables 
(e.g., SDs, establishing operations, other information 
related to behavior context) need to be identified, (2) 
social antecedents such as description of social milieu 
(with whom, how many people, what events 
involved?), (3) temporal antecedents such as 
description of when behavior is most likely to 
occur/not occur and finally, (4) organism antecedents 
such as description of physiological conditions of the 
individual. 

Consequences Described 

Description of environmental variables 
maintaining this behavior and an inference from these 
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events to a hypothesis about function is a defining 
procedure in functional behavioral assessment. Once 
maintaining variables are identified, the treatment 
plan could focus on how to manipulate these 
variables. One area that is of growing interest by 
clinicians is providing reinforcement noncontingent 
on the behavior (Lalli, Casey, & Kates, 1997). For 
example if Johnny’s head banging produces attention, 
increasing overall environmental levels of 
noncontingent attention could eliminate the problem.  

Another type of interest that behavior analysts 
have in consequences would be in developing 
artificial systems of reinforcement. Often these 
systems start out with a reinforcement preference 
assessment. The goal of such assessments would be to 
determine if the client would perform or increase 
performance to obtain a particular item. In the 
treatment plan such an assessment would include a 
description of any methods, formal and informal, used 
to identify reinforcers for the individual.  

Objectives 

When creating objectives it is important to 
make them realistic. How much change is expected? 
How much time will the expected changes take? How 
will change occur? How do these changes measure 
when compared to typical children? 

As stated before, the objective of the plan is 
stated in observable, measurable terms with realistic 
time limits. The time limit reflects a date or interval 
of time by which the objective should be reached.  

Intervention  

In addition to the intervention type, from an 
operational perspective, how often and when should 
the interventions occur? An implementation schedule 
should be included as well as a list of the locations 
where the plan should be implemented. For example, 
if a token system should be used in math class, the 
schedule should reflect this. On the plan schedule 
should be the location of plan implementation, and 
the names or positions of staff responsible for 
implementation provided.  

Data Collected and Graphed 

Data from the last treatment plan should be 
included and graphs should be presented with a 
narrative stating the amount of progress or lack of 

progress that the child displayed. This is also an issue 
of informed consent, so parents can see the progress 
or lack of progress from the last plan to the current 
one. The plan should include a description of data 
collection strategy by staff as well as requiring that 
data be graphed by responsible staff (typically a lead 
staff person).  

Replacement Behavior Component 

A good treatment plan allows for the building 
of alternative skills. Thus, the treatment plan should 
clearly highlight the training of a functionally 
equivalent desirable behavior (or may be cross-
indexed with a specific skill-training objective if the 
new skill is functionally equivalent). It is important 
that the behavior is equivalent in that it can provide 
access to the same reinforcers as the target problem 
behavior. In addition, treatment plans should assess 
the efficiency of the new skill compared to the 
behavior being replaced (Walker et al., 1995). 

Social skills programs for children with 
behavioral disorders are common (e.g., Merrell & 
Gimpel, 1998). However many researchers have 
found social skills training to be ineffective for 
children with emotional and behavioral disorders 
(Walker et al., 1995). To be effective, social skills 
training programs for children with emotional and 
behavioral disorders should be embedded into a 
contingency management system.  A treatment plan 
focused on effective interventions should ensure that 
context free skills training or skills training which is 
not supported in the natural environment is not 
included in the plan and only skills training programs 
that have a contingency management program are 
included. 

Antecedent Interventions 

A treatment plan that targets antecedents 
should give a description of antecedent manipulations 
to be implemented.  These could include preventative 
methods, environmental manipulations, schedule 
changes, behavior diversion or distraction, and 
engagement. These should be provided in sufficient 
detail that the consultee could implement the 
intervention without the presence of the consultant. 

Consequence-based Intervention  

Treatment plans that address consequence 
manipulations should give a description of 
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consequence manipulations in sufficient detail that 
they could be reproduced or executed without the 
consultant present. Thus the question to ask is “Can a 
consultee execute this intervention?” 

Plan Description 

Can the persons who will be carrying it out 
understand the plan? Are the programs and 
interventions described in sufficient detail to allow 
teachers and/or paraprofessionals to execute it?  Can 
family members and TSSs carry out the program? 

Generalization/Maintenance  

A good treatment plan recognizes that 
generalization (including generalization over time 
referred to as maintenance) is an active process and 
must be explicitly planned (see Stokes & Baer, 1977). 
The description of steps to be used to program plan 
generalization and maintenance must be clear and 
concise.  

Emergency Intervention Specified  

Every treatment plan for children with serious 
aggression should contain a de-escalation procedure. 
Walker et al. (1995) analyzed sequential conditions, 
where individuals interacted and developed a process 
for interrupting the behavioral chains that lead to 
explosive outbursts. They explained how intervening 
early in the escalation cycle could achieve two goals 
(1) de-escalating the current situation and (2) help the 
child to learn self-control. Specific descriptions of 
emergency methods should be described and targeted 
at particular points in the escalation cycle. A 
committee should review all restrictive procedures to 
determine if alternative procedures might be utilized 
to replace the restrictive procedure. The committee 
should have at least one doctoral level behavior 
analyst or behavioral psychologist present in accords 
with the International Association for Behavior 
Analysis’ Right to Effective Treatment policy and one 
psychiatrist as per HCFA regulations. 

Quality Assurance of Treatment plans and Use of Treatment 
Plans to Determine Utilization 

To insure quality, treatment plans should be 
reviewed on a regular schedule. The review schedule 
for each plan should include a data review for target 
behavior and replacement behavior and reliability 
checks. Reliability checks should allow for a 
monitoring schedule and retraining if therapeutic drift 

has occurred in the methods for observation or 
intervention that negatively impact the target 
behavior.  

All too often, agencies and treatment teams 
have confused services with treatment.  It is 
unfortunate for this lack of accountability has 
produced things like group home staff who avoid the 
clients and behavioral health rehabilitation staff who 
sit in the back of the classroom and read newspapers 
instead of interacting with the client. The goal of 
utilization is focused on the effective use of services. 
When reviewing treatment plans for utilization 
purposes, the initial question is: “Is this an active 
treatment?” Active treatments should be tied to the 
case conceptualization. The second question is: “Can 
this child show progress under this treatment or will 
the child need a higher level of care?” This last 
question may seem like an opinion question, but in 
reality it is an empirical question. It can often be 
determined by looking at the minimum progress line 
for the child and then asking if this is going in the 
right direction. If the answer is yes, the next questions 
are: “Will the child reach goal?  Can the child make 
goal with reduced services? Can the child make goal 
with a plan revision?” 

Fidelity Checks 

Agencies, especially community-based 
agencies need to develop measures and ways to check 
and insure treatment integrity. A good treatment plan 
allows for a monitoring schedule for treatment 
integrity checks of the intervention plan. 

Plan Revision  

Each treatment plan should include its 
revision history. Each plan revision should be 
described in explicit detail. The plan should include 
date, rationale and a description of the procedural 
changes.  

Informed Consent 

Informed consent is critical to the humane 
delivery of any service or treatment. Is the plan 
acceptable to the consumer, family, staff and funding 
agencies?  

SUMMARY 

Good treatment plans and interventions are 
descriptive and should list, who does what, at what 
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rate, when and how. An intervention on a treatment 
plan should be sufficiently specific in detail that when 
someone not on the team reads the plan, they can 
replicate the intervention (this is due to the high turn 
over in mental health and social services). When 
treatment plans are written with such consideration 
the interventions, goals and objectives are clear to 
everyone and stand a greater chance of supporting 
successful interventions.  Additionally, it is easier to 
measure the success of an intervention when there is 
clear evidence of the stated objectives to be met, and 
all of the changes to the intervention in meeting those 
objectives. Treatment provided without well-defined 
goals that are measurable and written where all that 
participate in the intervention can access them are 
questionable at best. Updates to this plan after each 
contact, documented in amendments to the treatment 
plan, are a necessary part of a high quality 
intervention and should not be downplayed in the 
treatment process. 
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A SHORT HISTORY OF THE SOCIETY FOR QUANTITATIVE ANALYSES OF BEHAVIOR 

Michael L. Commons  
Harvard Medical School 

 

The Society for Quantitative Analyses of Behavior (SQAB) was founded in 1978 to present symposia and 
publish on focused cross-disciplinary topics in quantitative analyses of behavior.  Quantitative Analyses of 
Behavior now generally refers to the representation of theoretical and applied issues in quantitative and 
computer form.  An analysis is not primarily a matter of fitting arbitrary functions to data points.  Rather, each 
parameter and variable in a model represents part of a process that has theoretical, empirical, and applied 
interpretations.   

The first Harvard Symposium on Quantitative 
Analyses of Behavior addressed Discriminative 
Properties of Reinforcement Schedules.  It was 
organized in 1977 by Michael L. Commons and 
James E. Mazur with help from John A. Nevin.  The 
Dare Association, Inc. and later the Dare Institute 
provided support.  Richard J. Herrnstein, who planned 
to join us for this symposium, had to miss it because 
he had to be in Missouri the day of the symposium.  
The symposium was held on a single day, Friday, 
April 7, 1978 in William James Hall at Harvard 
University.  We all adjourned to The Hungry Persian, 
a local Middle Eastern Restaurant.  There the group 
decided to try to publish papers from the symposium 
and also decided to have us organize a yearly 
symposium.  Michael L. Commons and John A. 
Nevin were appointed editors.  

Here is a reproduction of the first program 
based on a copy of Kennon A. Lattal’s original. 

FIRST HARVARD SYMPOSIUM ON 
SCHEDULES AS DISCRIMINATIVE STIMULI 

 
CHAIRPERSONS: MICHAEL L. COMMONS AND 
JAMES E. MAZUR, HARVARD UNIVERSITY 
 
9:00 am PSYCHOPHYSICS HELPFUL IN LOOK 
AT SCHEDULES AS DISCRIMINATIVE 
STIMULI 
JOHN A. NEVIN     UNIVERSITY OF 
NEW HAMPSHIRE 
JOHN GIBBON     COLUMBIA 
UNIVERSITY 
MICHAEL TERMAN   NORTHEASTERN 
UNIVERSITY 
 
11:00 am NUMBER OF EVENTS OR 
RESPONSES AS DISCRIMINATIVE STIMULI 
MARK RILLING     MICHIGAN STATE 
UNIVERSITY 

SALLY HOBSON    ADELPHI 
UNIVERSITY 
 
1:00 pm  NUMBER OF EVENTS OR 
RESPONSES AS DISCRIMINATIVE STIMULI 
PAUL BRANDON   MANKATO STATE 
UNIVERSITY 
LEILA COHEN     NORTHEASTERN 
UNIVERSITY 
 
2:30 pm DENSITY OF EVENTS OR 
RESPONSES AS DISCRIMINATIVE STIMULI 
MICHAEL COMMONS   HARVARD 
UNIVERSITY 
 
3:00 pm TIME AS A DISCRIMINATIVE 
STIMULI 
ALAN STUBBS      UNIVERSITY OF 
MAINE 
CHARLOTTE MANDELL  UNIVERSITY OF 
NEW HAMPSHIRE 
STANLEY PLISKOFF   UNIVERSITY OF 
MAINE 
 
4:45 pm  CONTINGENCIES AS 
DISCRIMINATIVE STIMULI 
KENNON A. LATTAL   WEST VIRGINIA 
UNIVERSITY 
 
7:30 pm SCHEDULES AS DISCRIMINATIVE 
STIMULI 
PETER KILLEEN    ARIZONA STATE 
UNIVERSITY 
JOHN C. MALONE    UNIVERSITY OF 
TENNESSEE 
NANCY INNIS     UNIVERSITY OF 
WESTERN ONTARIO 
WILLIAM BAUM     UNIVERSITY OF 
NEW HAMPSHIRE  
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Our goal has been to have yearly discussions 
of important material in Quantitative Analysis of 
Behavior.  Such discussion with publication would 
tend to accelerate the process by which Quantitative 
Analyses of Behavior would become the dominant 
approach to behavior analysis and learning  in 
general.  Its non-doctrinaire approach could help end 
the divisions that had grown up between the various 
disciplines in psychology, and their descendants .  
Most all chapters and papers resulting from the 
symposia were reviewed openly, the reviewers 
signing their comments.  This has made the 
interchanges more constructive and civil. 

The following year, Howard Rachlin joined 
Michael L. Commons, Richard J. Herrnstein, and 
John A. Nevin in organizing a program on Matching 
and Maximizing, held in early June, 1979. Essentially, 
SQAB was run in the very early days by myself and 
Richard J. Herrnstein with consultations from John 
Anthony Nevin and Howard Rachlin.  Herrnstein was 
the Harvard Faculty member who sponsored the 
symposia at Harvard.  That way the space was free.  
Nevin and Commons would discuss what we thought 
might make good topics.  Herrnstein and Commons 
would meet and make choices in consultation with 
Howard Rachlin and later Allan Wagner.  The 
symposia usually lasted two days.  At the end of the 
first day we would all go out to dinner together.  

The books that resulted from the symposia 
were heavily peer reviewed.  For the first two 
volumes, every manuscript was read carefully by all 
of us.  Detailed suggestions were made to insure that 
what the author was saying was clear whether or not 
we agreed with it.  All our own chapters were edited 
also by outside reviewers.  Chapters were rejected 
along the way when time ran out and revisions were 
not complete.  As the symposium went on, topics 
were solicited by the growing group of attendees both 
current and past.  Associate editors came forth to do 
the symposium and the resulting book.  Stephen 
Grossberg suggested that we have the people who 
presented review two or more chapters each to speed 
up the review process, which took an average of three 
years at the beginning.  

With the aid of Mervyn D. Lynch of 
Northeastern University, we obtained a series contract 
with Ballinger, Inc. - a division of Harper and Row 
Publishers.  The next year, we invited Allan Wagner 
to join us in organizing a symposium on Acquisition 
Processes.  That year, both the first volume and 

second volume were published.  By July 31, 1983, we 
had incorporated as a not-for-profit organization and 
by May 21, 1984, a tax exempt 501(c)(3) 
organization.  The officers were: President-Richard J. 
Herrnstein; Executive Director-Michael L. Commons; 
Vice president-Howard Rachlin; Treasurer-John A. 
Nevin; Clerk-Allan R. Wagner.  Allan Wagner helped 
us move to Lawrence Erlbaum and Associates, which 
published the remaining volumes.  

In 1991, Erlbaum terminated our publishing 
contract.  As a result, the last book that resulted from 
the last Harvard Symposium on Quantitative Analysis 
of Behavior before it moved the Association for 
Behavior Analysis was published by Westview Press 
(Moss & Shettleworth, 1996).   More recently, 
symposia have appeared as special issues of the 
Journal of Experimental Analysis of Behavior and the 
Psychological Record. 

Richard Herrnstein stepped down from the 
Presidency after the 1991 symposium, making it  the 
last symposium at Harvard.  Therefore, in 1992, the 
Society  moved its symposium to the Association for 
Behavior Analysis: International (ABA).  Warren 
Bickel and John A. Nevin, with help from many 
others, produced a very successful symposium.  The 
process of becoming a Special Interest Group (SIG) 
within ABA formalized SQAB decision making.  We 
had the second business meeting of the Society.  John 
A. Nevin became president. 

By the 1993 meeting of SQAB, the Society 
became a Special Interest Group (SIG) within the 
Association for Behavior Analysis: International.  
Yet, the Society  also remains an incorporated non-
profit 501(c)(3) organization.  Symposia are open to 
any person who is interested in attending.  At the 
business meeting, there was discussion about what to 
do about publishing papers derived from the symposia 
given that the Erlbaum series had come to an end.  
One suggestions was for the Society  to continue 
searching  for special issues.  A second suggestion, 
which had a large amount of support, was to start a 
new yearly journal within ABA or elsewhere.  Most 
important, William Palya became the Symposium 
Organizer and Coordinator.  He proceeded to 
professionalize the meetings and the Society. 

Some of the core topics have been: Basic 
processes as opposed to functional relationships; 
Mechanisms of choice and allocation; Pavlovian 
mechanisms; Mechanisms of acquisition and schedule 
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transition; Stimulus relations; Molar-molecular 
connections; Memory; Genetic history of organisms; 
Evolutionary and biologically plausibly models; and 
Organism’s history, path-independent and dependent-
acquisition. 

The kinds of theoretical issues have included: 
Laboratory versus field studies; Measures and scales; 
Multivariate inputs; Response forms; Behavioral 
equivalents; Internal behavior and external behavior; 
Measures of covert or hypothetical process by 
convergent operations; Units of analysis; Level of 
theory; Falsifiability of models; Relating multiple 
perspectives; Where the models really differ; 
Integration and unification of theories; and 
Relationships among all the above.  

Social topics were: 

Generality of the core to various species, 
especially humans; Wild versus laboratory raised 
animals; Social and verbal behavior; and Social 
empowerment that results from quantitative analyses. 

Program issues were:  

Share program more; Results of wider 
paradigms; Relevance to real world; Handle real 
problems; Help people produce papers, especially 
students and people from other countries; and Help 
people get jobs in which they can do quantitative 
analyses of behavior. 

The move to ABA turned out to be quite 
successful.  In the 1994 Society for the Quantitative 
Analyses of Behavior Conference Final Report, 
William Palya reported that there were 121 registered 
attendees at the conference.  

The Society elected a new board of directors 
in 1994: Dr. John A. Nevin, President; Dr. William L. 
Palya, Program Chair; Michael L. Commons, 
Secretary and Treasurer; Dr. Edmund Fantino; Dr. M. 
J. Marr; Dr. Dianne McCarthy; and Dr. Howard 
Rachlin. The first newsletter, Developments, was 
produced.  

In 1995, the second Newsletter, 
Developments, came out.  From 1994 on, it includes 
the minutes, the financial statements, discussion about 
SQAB activities and announcements.  At the May 24, 
1996, meeting of the Society for Quantitative 
Analyses of Behavior at the San Francisco Marriott 

Hotel, John A. Nevin suggested that the terms of 
office of the President and Program Chair be three 
years, retroactive to 1993 and renewable by vote of 
the Society’s membership.  William Palya was 
approved for a three-year term as Program Chair.  
John A. Nevin was approved for a three-year term as 
President.  Everyone then agreed that the present 
Board of Directors would continue to serve for the 
coming year.  Michael L. Commons suggested that 
Patrice Marie Miller be designated Associate 
Treasurer and authorized to receive and deposit funds, 
sign checks, and maintain financial records.  
Individuals who work with the Program Chair to 
organize the annual meeting or to select speakers are 
to be designated as official members of the Program 
Committee.  

William Palya introduced the Videotaped 
Preeminent Tutorials.  SQAB sponsors Invited 
Preeminent Tutoria ls during the normal ABA 
program. This is in keeping with the Society's 
commitment to simplify the transition to quantitative 
analyses for both advanced researchers and students. 
They explain the evolution of contemporary 
paradigms in Quantitative Analyses of Behavior from 
their basic origins, as well as illuminating the 
analytical machinery used in these paradigms. These 
presentations are available as inexpensive videotapes 
for classroom use.   

At the Thursday, May 22, 1997 business 
meeting in Chicago, Gregory Galbicka replaced 
Michael Davison as Board member; Patrice Marie 
Miller was re-appointed Associate Treasurer.  
William Palya announced a SQAB website with the 
address http://sqab.psychology.org/.  The website 
includes information on the Society, abstracts of 
SQAB conference papers, and highlights of the 
preeminent tutorials as well as the proceeding that are 
available to members only.  Michael L. Commons has 
generated a listserver for SQAB. With it you can 
conveniently participate in extended discussions of 
fundamental problems in the quantitative analyses of 
behavior. To join, visit the SQUAB website.  

At the Friday, May, 22, 1998, business 
meeting in Orlando, a plan was set forth to divide the 
running of symposia further by having a local 
arrangements person as well as an onsite registrar.  
William Palya designated the official name of SQAB 
members as “Sqabbies”. 
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At the May 26, 1999 meeting, Peter Killeen 
was elected the new President of SQAB, and given a 
golden pigeon as a token of his new status.  For 
Program Chair, Armando Machado was also elected 
and awarded a golden pigeon as well.  William Palya 
informed the membership that there were requests for 
the SQAB tutorial tapes for instruction.  SQAB 
decided that the tapes were the property of the 
organization and that the organization should receive 
any funds.  The tapes are copyrighted.  William Palya 
has set up a domain on the internet called 
http://Psychology.org.  It has an encyclopedia of 
psychology as well as a variety of links to other sites 
concerning psychology.  

At the May 26, 2000 meeting, Greg Galbicka 
stepped down from the board. William Baum was 
elected in his place.  Armando Machado announced 
that he would be in Portugal henceforth and therefore 
there would be a need for a new local arrangements 
coordinator and business liaison.  Darlene Crone-
Todd was appointed.  It appears as if attendance has 
increased each year.  Peter Killeen obtained the 
journal Behavioral Processes, which will publish the 
proceedings for at least 2000 through 2001. 

PUBLICATIONS 

The Society publication efforts have evolved.  
A review of the past publication situation might be 
useful.  First, the serial Quantitative Analyses of 
Behavior had been a refereed annual and is listed by 
the Library of Congress as such.  The first five issues 
of the annual were published by Ballinger Publishers, 
a division of Harper and Row.  The next six were 
published by Lawrence Erlbaum and Associates 
(LEA).  Most of those are available from LEA.  

The following books and serials may be 
attainable by contacting Michael L. Commons: 

Commons, M. L., & Nevin, J. A.  (Eds.).  (1981).  Quantitative analyses of 
behavior:  Vol. 1. Discriminative properties of reinforcement 
schedules.  Cambridge, MA: Ballinger. 

 Commons, M. L., Branch, M. N., & Fantino, E.  (Eds.).  (1993).  The 
nature of reinforcement:  Quantitative analyses of behavior [Special 
Issue].  Journal of the Experimental Analysis of Behavior, 60(1).  

 Commons, M. L., Church, R. M., Stellar, J. R., & Wagner, A. R.  
(Eds.).  (1988).  Quantitative analyses of behavior:  Vol. 7. Biological 
determinants of reinforcement.  Hillsdale, NJ: Lawrence Erlbaum 
Associates. 

 Commons, M. L., Davison, M. C., & Nevin, J. A. (Eds).  (1991).  
Signal detection: Vol. 10. Quantitative Analyses of Behavior.  
Hillsdale, NJ: Lawrence Erlbaum Associates. 

 Commons, M. L., Grossberg, S., & Staddon, J. E. R.  (Eds.).  (1991).  
Neural network models of conditioning and action: Vol. 11. 
Quantitative analyses of behavior.  Hillsdale, NJ: Lawrence Erlbaum 
Associates. 

 Commons, M. L., Herrnstein, R. J., Kosslyn, S. M., Mumford, D. B. 
(Eds.). (1989a).  Quantitative analyses of behavior: Vol. 8. Behavioral 
approaches to pattern recognition and concept formation.  Hillsdale, 
NJ: Lawrence Erlbaum Associates. 

 Commons, M. L., Herrnstein, R. J., Kosslyn, S. M., Mumford, D. B.  
(Eds.). (1989b).  Quantitative analyses of behavior: Vol. 9. 
Computational and clinical approaches to pattern recognition and 
concept formation.  Hillsdale, NJ: Lawrence Erlbaum Associates. 

 Commons, M. L., Herrnstein, R. J., & Rachlin, H.  (Eds.).  (1982).  
Quantitative analyses of behavior:  Vol. 2. Matching and maximizing 
accounts.  Cambridge, MA: Ballinger. 

 Commons, M. L., Herrnstein, R. J., & Wagner, A. R.  (Eds.).  (1982).  
Quantitative analyses of behavior: Vol. 3. Acquisition.  Cambridge, 
MA: Ballinger. 

 Commons, M. L., Herrnstein, R. J., & Wagner, A. R.  (Eds.).  (1983).  
Quantitative analyses of behavior: Vol. 4. Discrimination processes.  
Cambridge, MA: Ballinger. 

 Commons, M. L., Kacelnik, A., & Shettleworth, S.  (1987).  
Quantitative analyses of behavior: Vol. 6. Foraging.  Hillsdale, NJ: 
Lawrence Erlbaum Associates. 

 Commons, M. L., Mazur, J. E., Nevin, J. A., & Rachlin, H.  (Eds.).  
(1987).  Quantitative analyses of behavior: Vol. 5. Effect of delay and 
intervening events on value.  Hillsdale, NJ: Lawrence Erlbaum 
Associates.  

 Commons, M. L., Branch, M. N., & Fantino, E.  (Eds.).  (1993).  The 
nature of reinforcement:  Quantitative analyses of behavior [Special 
Issue].  Journal of Experimental Analysis of Behavior (JEAB), 60 
(1).  

 Fields, L., & Nevin, J. A.  (1993).  Psychological Record, 43(4).  

  Moss, C.  F., & Shettleworth, S. J. (Eds) (1996).  Neuroethological 
studies of cognitive and perceptual processes. Boulder, CO, USA: 
Westview Press.  
For a period after the annual books ended, 

papers from the symposia were submitted to special 
issues of the Journal of The Experimental Analysis of 
Behavior (JEAB) and the Psychological Record.  The 
JEAB special issue included papers from participants 
of the two previous symposia plus those articles from 
a new call for papers that were accepted.  In 2000, 
Peter Killeen suggested to John Staddon, the editor of 
the journal Behavioral Processes, they publish the 
proceedings of the SQAB meetings.  John Staddon 
agreed and Peter Killeen negotiated the details with 
Elseiver.  Behavioral Processes published the 2000 
and 2001 proceedings. 

SQAB: CURRENT OVERVIEW OF MISSION AND 
MEETINGS 

Each symposium on Quantitative Analyses of 
Behavior consists of a gathering of individuals who 
share data and theory.  Based on the presentations, 
discussions, and interchange, participants submit their 
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papers for an integrated special issue. Symposia take 
place the day before the annual meeting of the 
Association for Behavior Analysis: International.  
They continue into the morning of the next day.  The 
sessions are highly interactive.  Animal behavioral 
scientists, behavior analysts, computational scientists, 
economists, ethologists, neuroscientists, and 

psychologists, are actively involved in the 
organization.  The symposiums usually have 75 to 
200 attendees for an intensive 1½ day meeting plus a 
number of tutorials.  The resulting works are widely 
distributed and cited. Those interested are encouraged 
to attend at the next ABA in Toronto. 



T H E  B E H A V I O R  A N A L Y S T  T O D A Y   V O L U M E  2 ,  I S S U E  3  

 280 

BOOK REVIEW 

ROLIDER, A., & AXELROD, S. (2000) HOW TO TEACH SELF-CONTROL THROUGH TRIGGER ANALYSIS. 
AUSTIN, TEXAS: PRO-ED.  

Reviewed by: 

Mareile Koenig 

West Chester University 

 
How to Teach Self -Control Through Trigger 

Analysis (henceforth Trigger Analysis) is one of 16 
books in Pro-Ed’s “How to Manage Behavior Series” 
edited by R. Vance and Marilyn Hall.  It is written by 
Rolider and Axelrod for individuals (e.g., parents, 
therapists, teachers, students) who work with school-
aged children displaying inappropriate behaviors, but 
the information can be generalized for use with 
preschoolers or adolescents as well.  This current 66-
page edition of Trigger Analysis is an updated form of 
the first edition written 15 years ago.  It represents 
Rolider and Axelrod’s continued commitment to the 
application of science–based behavior-change 
techniques for improving the experienced of school-
aged children, particularly those from disadvantaged 
backgrounds.  

The content of Trigger Analysis includes an 
introduction to the distinction between respondent and 
operant behavior; descriptions of common triggers 
that evoke inappropriate behavior among school-aged 
children, setting events; procedures for conducting a 
trigger analysis; and guidelines for using analysis data 
for teaching self-control and alternative behavior.  
Each segment of content is supported by specific 
examples based on the wealth of experience that both 
authors bring to this work.  As appendixes to the 
book, the reader is provided with four forms that can 
be used in application of the trigger analysis 
procedures. These include a Teacher Interview 
protocol, a Student Interview protocol, the General 
Trigger Analysis Form, and a Specific Trigger 
Analysis form.  References at the end of the book 
provide further reading  

As an instructional tool, Trigger Analysis 
includes a variety of features that support information 
processing, retention, and application. For example, 
segments of information are systematically followed 
by questions prompting the reader to recall key 
concepts and to generate relevant examples of the 
concept from his/her own experience.  At the end of 
the book there is a “Trigger Analysis Final 

Examination” which prompts a review of all concepts, 
and it is followed by another section called “Answers 
to Final Examination Questions.  

In sum, Trigger Analysis is a clearly written 
description of procedures that will enable 
practitioners (whether they are parents, therapists, or 
teachers) to assist children in learning appropriate 
ways of responding in difficult situations.  The 
procedures are based on the principles of ABA, and 
data collection forms accompany each step.  
Information is communicated expertly through the 
words of professionals with a wealth of experience in 
the education of young children; and the reader’s 
retention of the material is supported by follow-up 
questions.  This is an excellent tool for learning a 
valuable behavior change procedure. 


