
CyberRat, 

Interbehavioral Systems Analysis, 

and a 

"Turing Test" Trilogy

Roger D. Ray

Rollins College



Abstract

This monograph introduces the functional characteristics and theoretical significance of a 

simulation software system called CyberRat (Ray, 1996a; 2003a, 2012). CyberRat expands upon 

prior illustrations (Ray & Delprato, 1989; Ray, 1992) of how such computer-based simulations 

can serve to formatively enhance, and eventually validate, the descriptive research methodology 

upon which their development relies.  To illustrate this process, I also review highlights of 

previous publications (cf. Ray & Brown, 1975; 1976; Ray & Delprato, 1989) detailing the 

unique research methodology used to collect data that guided CyberRat’s development. This 

methodology integrates interbehavioral psychology (Kantor, 1959) and general systems analysis 

(von  Bertalanffy, 1968), and thus is referred to as interbehavioral systems analysis (IBSA). 

CyberRat’s validation of IBSA methods involves a process analogous to Turing’s (1950) famous 

test for simulation authenticity, in that it relies upon “phenomenological equivalence” criteria for 

observers to compare experiences of real vs. simulated events. And because IBSA stresses three 

convergent strategies for research, including structural analysis, functional analysis, and 

operations analysis, my organizing theme addresses how closely CyberRat comes to passing a 

trilogy of hypothetical Turing tests—one for each of these three analytic strategies. 



CyberRat, Interbehavioral Systems Analysis, and a "Turing Test" Trilogy

I have multiple and overlapping goals guiding this monograph. My ultimate goal is to 

articulate the conceptual and methodological validation value of a computer-based simulation 

called CyberRat (Ray, 1996a; 2003a; 2012; http://www.cyberrat.net), which is briefly introduced 

in Video Illustration 1.

Video Illustration 1.  After viewing how one uses the 

default Visitor login and other instructions in this video 

illustration, you may wish to download this free 

evaluation copy of the CyberRat computer application. It 

is available for free by clicking this CyberRat link for 

Mac versions or this Installer version for Windows users. 

After downloading, install the application,launch it and  

                                                     follow instructions as illustrated in the video.

CyberRat is a successful and effective operant laboratory replacement for many live 

animal demonstrations of behavioral principles (e.g., Ray & Miraglia, 2011). Most psychologists 

experiencing CyberRat for the first time are quick to see potential educational value in the 

system, but few consider its conceptual value. Likewise, few who know of CyberRat realize just 

how much original data were collected to give formative guidance to the realism and capabilities 

of the model. Sharing those original empirical data in the present context is another of my 

overlapping goals, for those data also play an important theoretical role in evaluating the model 

itself. 
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The conceptual value of CyberRat is based in part upon how well the model reconstructs 

behavior from the descriptive data that guided its development. The fact that those data were 

themselves both necessary and sufficiently complete to allow the creation of such a valid model 

also serves in turn to validate the relatively obscure research approach that guided that data 

collection—an approach founded largely upon J. R. Kantor’s (1953; 1959) interbehavioral 

psychology and von Bertalanffy’s (1968) General Systems Theory (GST). Because Kantor’s 

approach stresses description, as opposed to experimentation, it shares a problem inherent in all 

descriptive research: determining what descriptions are both necessary and sufficient for a 

complete scientific understanding of event/fields being described.  I have previously argued (e.g., 

Ray & Delprato, 1989; Ray, 1992) that simulations are an important means for addressing this 

adequacy issue, and I will use CyberRat’s presently asserted success in simulating the original 

conditions that generated its founding data as a new and extended case in point. But this 

assertion raises an additional issue that also must be considered.  If a simulation is used to 

validate the adequacy of descriptive methods, what validates the adequacy of the simulation? 

This last question was addressed by Turing’s (1950) famous paper proposing his 

“imitation game” as a test for simulation authenticity in artificial intelligence. In essence, Turing 

suggested a machine-based simulation that could not be discriminated from a real parallel 

process involving only humans, and thus not simulations, would meet his criteria for an authentic 

model of machine-based “thinking.” The analogy I will presently offer is based upon an 

observer’s ability to discriminate whether he or she is observing, and collecting data from, a live 

animal viewed through closed-circuit television with data presented through a cumulative 

response recorder or if the observations and data derive from a computer based simulation of 
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such an animal. Observers will have this challenge of determining real vs. simulated animal 

behavior whether they are only passively viewing, actively collecting systematic observational 

data, interactively training, or otherwise producing graphically depicted experimental data. As 

such, the substantive theoretical value in CyberRat’s production is predicated upon the 

authenticity of a researcher’s experiences of the animal and the data produced. 

Thus after introducing CyberRat’s functional attributes and the methodology upon which 

they were established, I will consider the degree to which CyberRat generates authentic 

outcomes through consideration of a specific series of proposed hypothetical Turing tests by 

which the model might be evaluated. My assertion that this represents a process of descriptive 

methodological validation is based on the following logic: The degree to which these tests meet 

Turing’s criteria of phenomenological non-distinguishability is the degree to which the methods 

used to generate the simulation must also be adequate for producing a complete description of 

original events (experience one such test--a test of “structural/behavioral” reproduction 

accuracy--offered in Video Illustration 2).

Video Illustration 2. This video illustrates a 

“structural analysis” Turing test for behavioral 

reconstructions by CyberRat.  Aspects that may 

cause CyberRat to fail this test, thus enabling 

your accurate detection of the real CyberRat will 

be discussed in a subsequent section, along with 

arguments for why this is a “trivial failure” for 

                                                                           the validation case being made.

http://www.youtube.com/embed/4fEceBthBd4
http://www.youtube.com/embed/4fEceBthBd4
http://www.youtube.com/embed/4fEceBthBd4
http://www.youtube.com/embed/4fEceBthBd4


I begin my presentation with a brief functional, as opposed to algorithmic, documentation 

of what CyberRat is, leaving many specific details of what it does for subsequent discussions 

where CyberRat’s outputs will be compared to empirical data as a series of Turing tests. Each 

Turing test considered will begin with a summary of the related interbehavioral systems analysis 

(IBSA) research strategy upon which CyberRat is based.  Both the IBSA approach and its ties to 

Kantor’s (1953; 1959) interbehavioral psychology have been extensively detailed in various 

publications (cf. Ray & Brown, 1975; 1976; Ray & Delprato, 1989; Ray & Ray, 1976; Ray, 

Upson, & Henderson, 1997; Upson & Ray, 1984). Readers are thus assumed to have sufficient 

familiarity with this approach to allow me to present only a relatively brief summary. Likewise, 

readers are assumed to be familiar with prior literature comparing and contrasting the 

experimental analysis of behavior (TEAB), as championed especially by B. F. Skinner (1938), 

with Kantor’s interbehavioral approach (e.g., Kidd & Natalicio, 1982; Morris, 1982). Morris’ 

review is an especially comprehensive integration of previously published commentaries 

regarding the compatibility of the two systems up to the time of his own 1982 publication (e.g., 

Montjoy, 1976; Stephenson, 1953; and Verplanck, 1954). Morris also cites extant commentaries 

on the value of integrating the two approaches for research and theoretical consolidation (e.g., 

Grossberg, 1981; Kidd & Natalicio, 1982; Krasner, 1977, Pronko 1980; Wahler & Fox, 1981). 

It should be clear to readers familiar with this literature that the IBSA approach 

represented by CyberRat incorporates aspects of TEAB, but also includes critical extensions and 

modifications that go well beyond the traditions of that approach to research. Formative research 

data used to develop CyberRat were collected using a hybrid IBSA/TEAB approach while 

investigating live rats in traditional operant experiments, as will be made apparent in latter 



portions of my presentation. But, as I also hope to illustrate, TEAB methods by themselves would 

not provide a sufficient basis for developing CyberRat. 


