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Abstract

Individuals and groups are dynamical systems that generate patterns of behaviors, thoughts, feelings, and interactions. Chaos Theory (ChT), based on a mathematical approach to the non-linear, non-independent modeling, concerns these patterns. ChT has important insights to offer Counseling Psychologists, and implications for the conduct of psychology as a whole. Counseling Psychologists should have a basic, working knowledge of ChT--its impact and implications. In the present exposition I give a mathematical and conceptual overview of ChT and relate it to the definition and mission of Counseling Psychology. Using these bases, implications for theory, research, practice and training are discussed and problems of and suggestions for incorporation of ChT in the conduct of Counseling Psychology addressed.

Chaos Theory and Its Implications for Counseling Psychology


People, individuals and groups, are dynamical systems. Their actions and their interactions generate patterns. Chaos Theory (ChT) 1 concerns the patterns generated by dynamical systems. It is based on a mathematical approach to the non-linear, non-independent modeling of patterns of behavior. ChT has important insights to offer Counseling Psychologists, and more important, implications for the conduct of psychology as a whole.

ChT is not, per se, a philosophical system or paradigm. In fact, it is as non-biased as any mathematical approach can be—which is not to say that it is without its assumptions. While ChT is not biased, I am. My bias will come into play more because I am applying the insights derived from ChT as I see them than actually applying ChT—or dynamical systems modeling--itself. This type of application is not without precedent. Even the Vatican is interested in the ramifications of ChT for religious doctrine (Russell, Murphy, & Peacocke, 1995). 

Personally, I think everyone—professional psychologists, other social and physical scientists, and even lay-people--should have a basic, working knowledge of ChT and its impact and implications. My contention is that that background is essential to understanding and effectively functioning in the world--and certainly to helping people, if not also just being one. In fact, these implications are so far-reaching they go even to the core of how we approach psychology. I will attempt, and I trust succeed, in convincing you likewise.


Many, if not all, the concepts that constitute chaos theory are not new. They have been around for quite some time in one form or another. In fact, you would recognize them in sayings, adages, and the like. For example, “for want of a nail the shoe was lost, for want…” Their juxtaposition and connection, the development of concise, scientific language and terms to define their related constructs, and, most important, the application of concrete, systematic, logical mathematical procedures to substantiate them lend them new validity, credibility, and clout—or should. 

Let’s start with a most basic question, “Why do I believe ChT applies to psychology at all?” Mathematical models as applied in other disciplines focus on the modeling of patterns of behavior, with the subsequent goal of predicting, if not controlling them. That description would seem to fit much of psychology rather well. However, psychology in general, and Counseling Psychology in particular, is not limited to patterns of behavior. We also deal with patterns of feelings, thoughts, and interpersonal interactions. These phenomena are more challenging to address because the data available to do so are usually, if not always, both difficult to produce and of a less than optimal, solid, ratio-scale type. This situation leads to asking whether ChT does and can apply. And that argument is grounded more in logic than in empirical evidence, at least for those latter three areas. 

To start we need to look at what ChT is mathematically. We also need to look at the assumptions about patterns of behaviors, thoughts, feelings, and interactions, on which psychology is founded. Then we must look at the match—briefly.

Context: Explanation, Limitations, and Apology


Before we start I want to talk briefly about our parameters and assumptions concerning this presentation. In particular, the assumptions regarding what is being offered need to be clear, so we are operating in the same mode. Otherwise this experience will be frustrating for all involved.


First, space is limited. To do a complete job, addressing many of the questions and mathematical background needed, would take a book, if not books. In fact, it already has (e.g., Devaney, 1989; Gregersen & Sailer, 1993; Kiel & Elliott, 1997; Nagashima & Baba, 1999). No extensive attempt is made to provide a mathematical derivation, although some mathematical notation is included. Rather, this exposition is a “translation” to the psychological context, and a limited one at that. Books are available to take you as deep as you want to or can go into the mathematics. Some will be referenced and noted along the way.


Second, you likely are not a mathematician. If not you cannot and do not want to get into those types of details—trust me. For some that will mean being unsatisfied with the level or detail of the explanations presented; for others it will mean being lost with what is. For most, hopefully, you will catch the gist and be satisfied—having some further curiosity and some relief with the information provided. For this end to attain, some “translation” is necessary, almost to the point of the explanation seeming more metaphorical than concrete at times. Take my word as a former almost mathematician, you do not want to—and cannot—go into the full mathematics process. It goes on forever. That is what mathematicians are for.


Third, I am not a mathematician. I have a degree in mathematics and likely know more mathematics than 99.9% of the population and 99% of those of you reading. But I do not spend my time doing mathematics as a mathematician does—pushing the understandings and abstractions deeper and deeper. Like a prescribing psychologist, who is not a physician, who is not a pharmocologist, who is not a chemist… I think I know enough to convey what is needed at the level you need it presented to understand and use.


 Frankly, I do not know the mathematics as well as do others. Nor as well as I might. I keep learning more, which is why I study the area and call myself a chaotician, not a mathematician. I was trained as a mathematician. I am not talking about arithmetic, or statistics, but mathematics. Few people really grasp what true, theoretical mathematicians do—or want that experience. It was beyond my capabilities, and definitely beyond my desire to develop them. I suspect even more so for you. I stopped being a mathematician, but I do have more in-depth training than many, if not most, people in general and psychologists in particular. Much of the mathematics related to ChT--fractal geometry, complex analysis, even true mathematical probability theory--is beyond me, despite having read the texts. Sometimes, when I say something to you, you are going to ask “why.” At times, honestly, I will not know while others, even at my or our level, may. We all know bits and pieces others do not. Such is the nature of explanation and the dialectical process, from a ChT perspective among others (e.g., Remer, 2002a, 2003a). At other times I may “know,” but will not have the time or space to explain fully here. But I am a Counseling Psychologist—not even a quantitative psychologist--interpreting and using the works and understandings of others, in my discipline—or sub-discipline. I think I know “enough for now” to offer relevant and helpful links to the schemata you possess, and that is education. After this introduction, I hope you will want to steep yourself in ChT and related areas.


The bottom line is that for these, and perhaps other, reasons this exposition is not a mathematical text. It is “close enough.” As ChT implies, and we shall see, “close enough” is all we can expect in our basin of attraction. Having digressed and said what I needed to say, back to the task at hand.

Some Basic Assumptions of Psychology

Although numerous assumptions under gird psychology, at this point I want to focus only on seven: (a) predictability, (b) cause-effect, (c) linearity, (d) exclusivity, (e) simplicity, (f) reductionism, and (g) objectivity. Others, while important, will be discussed later when addressing the specifics of ChT, are not germane because they either are variations—bifurcations—of these seven, or are shared by ChT and not relevant to understanding its ramifications. They say, “the devil is in the details.” I say, “the devil is in the assumptions.” But at least some of these are testable—to a degree.


Probably the most important basic, “prime” assumption we make as psychologists is that the phenomena we study--the patterns of behaviors, thoughts, feelings, and interactions generated by human beings--are not entirely random, if random at all. They are to some degree describable and predictable—theoretically entirely so. If we do not posit this assumption, we have nothing to study. But what “non-random” means and implies is a bone of contention both practically and theoretically—and even philosophically.

In particular, the issue of predictability and randomness is essential to the implications of ChT for psychology because predictability is seen differently through the ChT lens. The goal of psychology, as of all science as defined at present, is the discovery and application of universal laws pertaining to our foci, the patterns we address. I say “at present” because most, if not all psychological approaches, assume cause-effect relationships, based on the Logical Positivist paradigm. The system producing these phenomena is deterministic. Randomness is viewed as an aberration, many times to do more with measurement than reality, which clouds the path to the establishment of the universal laws sought. 

Practically, the view applied in psychology is linear, in large part because of the cause-effect assumption. The great majority of research is analyzed assuming both linearity and independence of observations, but even more to the point, things that happen later in time do not cause things that precede them. ChT, as opposed to linear modeling on which most, if not all, psychology is based, has great deal to say about the efficacy and applicability of our chosen approach.

The logic applied to the study of psychology is that of exclusivity—competing explanations being judged against each other. Either one is supported or the other—either/or. Since they are competing, both cannot be tenable in a given situation. And, if laws are to be universal, the inconsistencies and contradictions inherent in both being possible—a “both/and” perspective—must be resolved.

Similarly, “Occam’s Razor” is assumed to apply. Simpler explanations are held tenable when compared with more complex ones, given equal, or near equal, support.

A reductionistic approach relates both to linearity and simplicity. The assumption is that a phenomenon can be studied, understood, predicted, and controlled by breaking it down, focusing on the constituent parts, and reassembling and summing the resultant information.   

A final assumption is objectivity. Phenomena can be viewed dispassionately, without bias. A distance exists between the observer and the object observed, the subject, that not only provides for a clear view, but also an uninfluenced one—meaning both that the viewing is impartial and that it does not change the phenomenon observed.

These assumptions then are the structure from which and in which we are trained, from an early age and culturally, and on which we rely as scientists/practitioners of Counseling Psychology. But just how tenable are they? If not tenable, what others do we follow? And what consequences befall us if we entertain these others?

The Mathematical Basis of ChT2

To understand what ChT says some familiarity with and understanding of the mathematics is required. This mathematical introduction will be brief and as uncomplicated as possible. After this introduction, the essential constructs of ChT will be provided. Then we will be ready for the application to Counseling Psychology.


xn+1 = k xn (1-xn)

This equation, or model, is called a logistical map. It is a non-linear, second order difference equation. While seemingly simple looking enough, its behavior—the patterns it generates--evidence all the essential characteristics of a chaotic, dynamical system. This simple quadratic equation is often used to explain the meaning of “chaos” in many scientific papers because of its simplicity relative to other more generalizable—multi-dimensional and/or non-discrete--examples. It should serve the same purpose here.

The usual situations to which the logistical map is applied are in the physical and biological sciences (e.g., moth populations, Wildman & Rusell, 1995, hunter/prey simulations or similar foci), would seem cyclical, but turn out to be much more complex. While a practical example of the application of the logistic map to psychology would help, one that is readily supportable by empirical data is hard to come by. Something like the interaction patterns in therapy, or any dialogue situation, would seem to have that same kind of cyclical ebb and flow. However, other than counting words generated, certainly a possibility, much of the data of real interest are not so “solid.” Later, however, I will argue, on a logical basis and in some detail, that many phenomena of relevance to Counseling Psychology are chaotic and would benefit from the application of non-linear, non-independent modeling akin to the logistical map. First, however, we need to look at some of the mathematical underpinning to be able to grasp what chaos is.

To start, an explanation of this notation may be in order.  xn+1 is the observation of the state of the system at time n+1, the successive time after observing the state of the system at time, xn, at time n. Thus this system is iterative or recursive, its state depending on the previous state. It is second order, meaning that its state depends only on the previous one. For example if you have the 5th time point and want the 6th you obtain it by entering the 5th time point in the equation: x6 = k x5 (1-x5). Similarly if you want the 10th value in the sequence, you enter the 9th to get  

x10 = k x9 (1-x9). 

The logistical map behaves differently depending on the values of the constant k, called the tuning constant. If 0<k<1 the sequence of values generated monotonically decrease, eventually going to 0, extinction, regardless of the initial value of xn. If 1<k<3 the sequence increases converging to a single periodic point, limit value, greater than zero (>0), again not dependent on the initial xn. Both of these conditions lead to fixed-point solutions, ones that, once reached, do not change under further iteration. For values 3.0<k<kcrit (= approximately 3.57) the sequence fluctuates bifurcating (splitting in two) with multiple attracting periodic points, the number depending on the value of k with some minor dependence on the initial xn. When kcrit <k<4 patterns are chaotic, with bifurcation regions containing infinitely many bifurcation cascades—what you usually see when you see pictures of chaos (see Figure 1)--and maximal dependence on initial conditions. 

Insert Figure 1 here
Finally, for k>4 a particularly complex type of chaos occurs. If I may quote Wildman and Russell (1995) both about the pattern of chaotic behavior in this region and its implications:

[This region] is particularly complex and can only be described in technical terms. (p. 69)…Early in the investigation of chaos, it was discovered that the constant breaking up of chaotic dynamics by other sorts of dynamics is a quirk of the one-dimensional [emphasis added] case. In higher dimensions (even in the complex plane, in fact) chaos frequently occurs in entire regions and for intervals of ‘tuning’ constants. The virtue of chaos in higher dimensions is that it is more conducive to research using mathematical modeling…Attractors could never be found for chaos in natural systems modeled with one-dimensional maps…The stability of chaos in higher dimensional systems is the key to this type of analysis. (pp. 70-71)

Implicit in the previous statement is that much more is involved in understanding chaos more fully both mathematically and otherwise. Not to belabor the point, but these further excursus, as Wildman and Russell (1995) label them, require definitions of such terms as forward and backward orbits, and discussing mappings of Cantor sets onto the unit interval, Lebegues measures, and other mathematica. As noted earlier, these fine(r) points—remember the Wildman and Russell exposition is both brief and relatively non-complicated—are beyond the scope of this presentation. However, they do suggest two other important aspects of mathematical chaos discussed that are useful to understand.

The first is “banding,” the tendency for bifurcations to cluster more frequently in certain areas than others. Banding allows the identification of these regions rather accurately. These bandings occur because the mapping of values is contracting, focusing more values in these areas than in others. The second point relates to this contracting. Each bifurcation sequence resembles the others in shape or pattern, just on a smaller scale. This “scaling factor,” called the Feigenbaum constant, appears not just in the mathematics, but in naturally occurring phenomena as well. “It appears, therefore, that this number is more than an important mathematical constant. It also seems to be a kind of natural constant; the sense in which this is so is a pressing question for many scientists (Wildman & Rusell, 1995, p. 62).”  

But what exactly does a pattern being chaotic mean? 

There is as yet no generally accepted definition covering all instances of what mathematicians would like to call chaos…However three properties are jointly sufficient to characterize chaos. These properties—mixing, density or periodic points, and sensitivity—are defined as follows…Mixing a property characterizing the disorderliness of the dynamical system…[like] a pinch of spices will spread throughout a lump of dough if the stretch-and-fold operation of kneading is executed properly…Density of periodic points a property characterizing the orderliness of a dynamical system [like] the way sour cream curdles in hot coffee: the cream moves in all directions throughout the coffee cup, which are like densely distributed repelling periodic points, in order to clump at certain other points, which are akin to points in a chaotic attractor…Sensitive dependence on initial conditions, a property characterizing the topological entropy of the dynamical system…which describes the way an intricately connected system allows tiny influences to have large effects. (Wildman & Rusell, 1995, p. 73)

Chaotic systems are both predictable and unpredictable. Since we have a formula into which to enter values we can easily calculate any value desired—in theory. So, from this perspective chaotic sequences are completely determined. However, the values entered for x0 and k cannot be precisely specified in most cases. Thus some kind of rounding errors occur. In chaotic regions, because “the devil is in the details,” eventually the values generated are unpredictable. Thus, as (Wildman & Rusell, 1995) term them, eventual unpredictability entails temporary predictability—even to the point of being able to know when a prediction will likely fail based on the precision of the initial values.

The story of how Lorenz (1993) rediscovered ChT is informative in a number of ways. He was trying to simulate weather dynamics. In running his simulation program on his computer a second time to check results he had from a first run—a process that took thousands of iterations to generate the phase space he wanted to look at—he was interrupted. When he went back to restart his computer, instead of starting all over, he “simply” entered the last data point he had on his printout into his program. Instead of getting the same results he had from the previous run, as he had up to the interruption, he got extremely different values. He figured out that the difference was due to the rounding error—the differences in the third or fourth or twentieth decimal place—between the computer-stored values and the ones he had on the printout. He hadn’t been able to enter the values that the computer would have used had it continued to run rather than being interrupted, because he didn’t have those exact values, only very close approximations. Those very slight differences had severe impacts.

That chaos in modeling has to do with rounding error provides further insight into the mathematical inconsistencies between what we as psychologist do at present and the pattern production of dynamical systems. Rounding errors, little slippage that cannot be foreseen or controlled, are like many influences in dynamical systems (and sub-systems). If we take a linear perspective we model using the mean (or some variation) where the “errors,” and other fluctuations, are eliminated from consideration through averaging effects. However, the situation in most instances is not linear. What happens with non-linear models, like the logistical map, is that more and more those “little differences” accumulate. We cannot see them, let alone foresee them. And, if we could, we could not control for them anyway because their influence is unpredictable, likely one way as much as another. This circumstance makes linear modeling a poor approach. More accurate modeling, simulation, is better but harder to do. 

Chaos is highly sensitive disorderly orderliness. And this statement or, if you prefer, definition, takes us to how we talk about chaos and its implications—Chaos Theory (ChT).
The Foundation: A Brief Overview of Chaos4 Theory (ChT)

ChT is about patterns, how they develop and change. In the case of Counseling Psychology, and most of the rest of psychology, as already noted, the patterns of interest are usually those of human thoughts, feelings, behaviors, and interactions. ChT has important implications for how we approach the study of these patterns.

Having just had a brief exposition of the mathematics behind ChT, the introduction to terms and their implications I now offer, I hope will be enlightening and encouraging of further exploration, giving the reader a sense of what the ChT perspective has to offer for those unfamiliar with it. Also, as you might expect, neither all the phenomena for which ChT has implications, nor the manner with which they are dealt is entirely unique to ChT (e.g., the concept of phase spaces). However, the “philosophical” perspective that ChT, and other related or similar mathematical findings, suggests is at times quite at odds with the seven assumptions of psychology previously noted. Here, seven of the most basic constructs will be addressed (Remer, 2002a):  (a) phase space (b) strange attractors and their basins of attraction, (c) fractals, (d) self-affinity/self-similarity, (e) bifurcation and bifurcation cascade, (f) unpredictability, and (g) self-organization. For much more detailed explanations the reader is referred to the articles and books listed in the references (e.g., Butz, 1997; Butz, et al., 1997; Crutchfield et al., 1995; Gleick, 1987; Goerner, 1994; Remer, 1996, 2002a; Wildman & Russell, 1995), among a rapidly proliferating number of others.

Phase Space


The Phase Space is the conceptualization, often pictorial or geometric, of the possible states a system might take. Designating the variables that constitute it, usually holding a number of variables constant to simplify the “picture” produces projections (mappings) of the phase space, or some embedded phase space. By specifying different values of the variables a mapping of the phase space, the pattern produced, is obtained. In a sense, though not in the same way mentioned already, phase spaces are reductionistic, but necessarily so because all of reality cannot be considered or modeled at once. So even more importantly, the concept conveys that, at best, we see only a portion of “reality” at one time—that part on which we choose to focus. Different theoretical perspectives define different phase spaces, different maps of aspects of reality. We can see that no knowledge of the entirety of reality is possible, since Goedel’s Theorem states that all that can be known about a system cannot be known from within it.

Strange Attractors and Basins of Attraction

Strange attractors are focal points for many, and the most challenging, patterns generated by dynamical, chaotic systems. They are collections or sets of attracting and repelling points making up and generating patterns. Their basins of attraction are the areas containing those patterns within their boundaries. Other types of attractors—point, cyclical, torus—can also occur and can be modeled using ChT mathematics. 

Strange attractors and their basins are similar to homeostatic points in General Systems Theory. An example of a strange attractor and its basin is an open bathtub drain when the water is being run fast enough to fill the tub. Should an object such as ping-pong ball--buoyant but too big to be sucked down the drain--be dropped in the tub, it will continue to circulate in a quasi-predictable manner, mapping a phase space. Predictable in the sense that it will not be able to escape the tub and so its general location is well established (at least until the tub is filled to overflowing); quasi in the sense that how near to or how far from the drain-hole (attractor) it will be at anytime cannot be readily foreseen, particularly for far future times. Strange attractors and basins of attraction, capture the actuality--consistencies and vagaries--of human related patterns. 
Fractal Boundaries and Dimensions
Fractal boundaries, or simply fractals, are mathematical representations of the irregular "lines" of demarcation between separate units. Fractal-ness, as I term it, indicates diversity, difference, and complexity of patterns. Fractals and their measure, dimensions, can convey in a systematic, and possibly quantitative, way, that reality is rarely as clear/clean cut as we picture it. Unlike the dimensionalities with which we usually deal, fractals can have fractional dimensions. Shorelines are used as good examples. From a far distance (e.g., outer space), shorelines may look like continuous, curved lines constituted of long, relatively smooth segments. Walking the shoreline gives quite a different impression, as does examining it under a magnifying glass. At each level what becomes apparent is that all the seeming long, smooth segments are actually made up of many shorter convoluted pieces. The word "fractal" can convey the concept of convolutions within convolutions as the scale of measurement changes. Measuring the overall length of the shoreline will vary with the "fineness" and/or applicability of the measuring instrument. Using both a yardstick and a micrometer often produces grossly disparate outcomes (e.g., measuring the distance around every indentation of every rock and pebble is not done very accurately, if doing so is even possible, with a yardstick). Fractals convey two very important concepts. First, what you see depends largely on your perspective (e.g., Remer, 1983). Second, “accuracy” of measurement often depends on the definition of the process--even though results may be internally consistent employing the same method of assessment, they can vary greatly, even by an order of magnitude, using different approaches. Fractals can help capture the fuzziness, gray-areas often attendant on human patterns—their complexity. In doing so, they also emphasize the impossibility of separate systems ever meshing perfectly--much like trying to glue two pieces of broken cup together so the weld is not visible. While these types of observations may be made from other perspectives, they are more often seen as nuisances to be overcome. They are central to ChT (e.g., Lorenz, 1993).
Self- affinity and Self- similarity
Self-similarity and the more general, inclusive term, self-affinity are constructs that can denote the tendency for iterative, recursive processes and other phenomena to evidence recurring patterns. The constructs of self-similarity and self-affinity capture the sense that motifs seem to be part of nature. Patterns tend to repeat themselves, not exactly, not perfectly, but still enough to be recognizable even on different scales. Similarities, not only of boundaries but also of patterns in general, have proved fascinating, valuable, and enlightening (Hofstadter, 1979). Parenting, both on a reproductive and a behavioral level, offers a good example. We tend to resemble our parents genetically, physically and behaviorally. On the other hand, in every situation, as many points of non-similarity can be found as points of similarity. Behavior patterns have tendencies to repeat themselves, though not exactly. Over times, situations, generations and so forth, consistencies can be found. So can inconsistencies, fractal-ness, a recognition equally central to ChT.

Bifurcation and Bifurcation Cascade
Bifurcation means splitting in two. When a process or pattern bifurcates, complexity is added to the pattern produced by a system--which means possibly producing or altering strange attractors and their patterns. Bifurcation cascade is when bifurcations happen at such a rate that no discernable patterns seem in evidence. After a period of time, many natural processes tend to bifurcate as they change. Then, after another period of stability, another bifurcation takes place. As long as the bifurcations stay within limits or happen at long enough intervals so the system's resources can accommodate the new conditions slowly, stability can be maintained (evolution). If either of these conditions is violated, bifurcation cascade may occur (revolution/chaos). The system can go out of control, that is, become chaotic. While such a state may seem catastrophic, it need not be. At that crisis point (critical moment/critical point) the system must reorganize into a different, though perhaps very similar, pattern--essentially creating a new strange attractor pattern. Thus, these "confused" states can serve as opportunities for creative, functional change. (Complexity theorists suggest that this state at the edge of chaos is optimal for change. However, given the “butterfly effect,” how predictably “skating the edge of chaos” is possible, seems paradoxical.)  Organizational growth can serve as a good example. If the tasks demanded of an organization exceed the capacity of it to adjust, overload (bifurcation cascade) leads to the system becoming chaotic (Pascale, et al., 2000). Possible solutions to restabilize the system are different forms of reorganization--new units established to handle new tasks, shifting of tasks to different units within the organization, farming tasks out to other organizations in effect producing a meta-organization. Bifurcation and bifurcation cascade encompass some of the notions that General Systems Theory addresses through positive and negative feedback loops (movement to or from homeostasis). Conceptualizing these processes in discrete stages, however, provides a somewhat better grasp of the contributing factors and their interaction (i.e., how a new strange attractor might be the result of a system severely disorganized by the interplay of numerous conflicting forces). This conceptualization also indicates that change need not occur linearly, but rather can be discontinuous--a “quantum leap” (Pascale, et al., 2000)
Unpredictability
Unpredictability is the inability to state with certainty the next state or, for that matter, the previous state, of a system given knowledge of its present state. A somewhat commonly known aspect of ChT unpredictability has been called "the butterfly effect" (Gleick, 1987; Lorenz, 1993). A butterfly beating its wings in China might cause a hurricane in the Bahamas. Small differences in the initial conditions (sensitivity to initial conditions) of a process can produce large differences in outcomes. Conversely large initial differences can have very little impact, due to damping or averaging effects. This second aspect subsumes the concepts of equi-potentiality and equi-finality from General Systems Theory.  Other types of unpredictability, consistent with a ChT perspective--the senses conveyed by Heisenberg's Uncertainty Principle (Heisenberg in Price & Chissick, 1977) or Bell’s Theorem (Bell in Kafatos, 1989), Goedel’s Theorem (Penrose, 1989, 1994), and the Quantum Mechanic’s of Schroedinger’s Cat (Marshall & Zohar, 1997)—indicate that everything about a system cannot be known to absolute certainty (the construct of phase space) and any attempt to assess a situation will affect it. I mention these aspects of unpredictability--what I term quasi-predictability—because they further affect and reinforce the importance of the ChT perspective. Where ChT unpredictability goes beyond these ideas and can differ drastically is in conveying the humbling-daunting-realistic perspective of how little control/predictability we actually have—methods and attempts at mathematical modeling to the contrary.
Self-organization
Self-organization is the inherent tendency for systems in a chaotic state to form a new coherent pattern (sometimes termed an emergent pattern). An important characteristic of chaotic systems is their innate ability to reorganize based only on the interactions of their components. Self-organization establishes new patterns, particularly after chaos has been reached, accommodating the new demands on the system. The example of an organization that has undergone bifurcation cascade, as noted previously, evidences this attribute. How the self-organization will manifest itself, however, usually is not possible to predict exactly, if at all.
Summation: What ChT Says about the Tenets of Present Psychological Science
Specifically, ChT differs in its views from the assumptions on which psychology is based in at least seven ways, corresponding to the seven assumptions outlined earlier. The concepts of phase space and unpredictability of the Heisenberg type, contradict objectivity. We choose what we focus on and such focusing does not leave the phenomenon unaffected. Just how influenced, changed it might be is unpredictable in the ChT sense as well.  

Reducing a phenomenon to constituent parts is neither desirable nor functional. By doing so we lose the ability to study the non-linear, non-independent interactions of the system as a whole. We also may miss the essentially elements of complex interactions that are stabilizing. The whole is most definitely not the sum of the parts. And, as just noted, simplicity (e.g., the one-dimensional case) may not be a virtue. 

Strange attractor patterns and their characteristic inclusion of both self-affinity and fractal-ness strongly suggest that phenomena are rarely, if ever, either/or propositions. We may be able to define the basin of attraction at one level, but that does not necessarily mean that the pattern is similar enough at another to allow generalizing. Sometimes a seemingly same stimulus will engender a dissimilar response. We must entertain the possibility of seemingly contradictory ideas both being functional, consistent with different aspects of the pattern. Thus, attention to both the nomothetic and the idiographic are balanced (e.g., using such constructs as self-affinity and fractal-ness). The combination provides and impetus to look not only for consistencies, but also for the subtle and not so subtle variations.

Linearity is viewed as the exception, not the rule. Change can happen both smoothly and disjunctively, via bifurcation. Once a change has occurred it cannot be “undone,” the effect stays in the pattern, though not necessarily easily recognizably. Cause and effect are at best short-term if such can be inferred at all given the recursive, iterative nature of interactions. Additionally, as already noted, where and how we choose to enter the system will influence all of the inferences we might be able to draw.

First, and last, and foremost the ChT view of both control and predictability is much more consonant with that met in reality. Because of the complexity of chaotic dynamical systems' behavior, the interaction and mutuality of the effect of variables on each other, control/predictability is viewed as limited and ephemeral (e.g., C. Brack, et al., 1995). 

More and more often change, as exemplified by chaos, has been shown to be the "normal," healthy state of a system more so than a "stable," inflexible, non-adaptive status (Butz, et al., 1997; Pascale, et al., 2000)—conclusions reached even in medicine (e.g., the brain [Basar, 1990], the heart [Zbilut, Webber, Sobotka, & Loeb, 1993], psychiatry [Boldrini, Placidi, & Marzatti, 1998]). Over all, the ChT fluid perspective, attention to patterns and their process of change (self-organization), I believe is more consistent with the traditional heritage of Counseling Psychology. 

ChT and Counseling Psychology

To this juncture all efforts have related ChT to psychology in general. Since Counseling Psychology is psychology, this approach was necessary and fine, as far as it went. Now we turn our focus to the implications of ChT specifically for Counseling Psychology.

Defining “Counseling Psychology”

To begin, let us look at what makes Counseling Psychology Counseling Psychology, as distinct from other psychological specialties, particularly Clinical Psychology. No one, unified stance is evident in the literature. However, as exemplified by the combined views of such authors as Corazzini (1992), Gelso and Fretz (1992, 2000), Krumboltz and Mitchell (1979), and Spoth, (1981), Counseling Psychology can be defined by some combination of or stress on:  (a) a developmental orientation, (b) a view toward prevention and proaction, (c) an aim toward short-term intervention, and (d) an adjustment or problem orientation--less in-depth therapeutic interventions. To these criteria I would add an expectation at least to be conversant with Career Development Theory and Practice, if my state licensing board is representative. 

What these characteristics translate too in practice are seeing clients:

who are less clinically disturbed—not patients;

for shorter terms, lengths of therapy;

with problems arising from adjustment to “normal” developmental demands;

to address these issues in a preventive and educational manner so that they

will not arise again in the future and/or the client will be able to 

handle them or similar ones on the basis of what has been gained 

in therapy—knowledge and skills training.

To these I would add: 

by developing a non-hierarchical, collaborative, egalitarian relationships; and

viewing and using assessment procedures more broadly defined and 

producing softer data (e.g., attitudes and preferences)--as tools, not

to control or as ends in themselves.

These criteria are to be reflected in our approach to professional training and education, the client populations we serve, the settings in which we practice, and, most importantly, our attitudes. These characteristics distinguish Counseling Psychology historically, traditionally, theoretically, and rhetorically.

For a moment let us be honest. What seem like clear delineations do not really operate--in principle “yes,” in practice “no.”  Particularly in regard to Clinical Psychologists, we do the same things, work in the same places, see the same people with the same problems, and even, for the most part, take the same classes and workshops. Although I have no generalizable, empirical evidence, my observations tell me that we even overlap in many of our APA secondary division memberships. Only two things actually clearly separate the specialties, the degrees we hold and what we call ourselves as indicated by our licenses. I would also hasten to point out that these verities have not been overlooked by university administrations looking to streamline bureaucratic and financial structures. 

Relevance and Impact of ChT

I contend that the implications of ChT for Counseling Psychology would increase the distinction between Counseling Psychology and Clinical Psychology. How and why?

Counseling Psychologists see clients for problems that can be viewed as more related dynamical systems patterns, that is more chaotic (in the Wildman & Rusell, 1995 sense) than related to fixed point or cyclical patterns, as do Clinical Psychologists. Our clients are more functional, needing less pampering or care-taking. These clients have more resources and/or opportunities, consequently need a more adaptive view to guide them. They can also “handle “ a less simplistic or simplified view of the world. And, in fact, demand one with enough complexity to inform them and prepare them adequately for various eventualities—including, frequently, non-linear/non-independent relationship patterns.
Instead of trying to produce knowledge and change through reductionistic control, a more productive approach is to allow, and even encourage, the natural development of chaos (e.g., Pascale, et al., 2000). We could “loosen” the constraints, instead relying and even capitalizing on the self-organizing characteristics of ChT interactions (e.g., Bak, 1996; Briggs & Peat, 1989; Butz, et al., 1997). By promoting more use of subjective, intuitive, analog, right-brained, synergistic, holistic, processes, this goal can be attained (DePaul & Ramsey, 1998; Kleinmuntz, 1990). ChT is well equipped to support such an approach (see Table 1). Butz (1997) offers a number of examples of the application of ChT to psychology, some more or less germane to Counseling Psychology: personality, pathology, depression, self, life span development, and couples’ dynamics. Butz, et al. (1997) present a detailed treatment or family therapy from a ChT perspective that can prove instructive for Counseling Psychologists, particularly those more inclined to family work. Some additional examples, particularly relevant to Counseling Psychology, may prove informative and convincing.







Insert Table 1 here

One observation, before I proceed. Although significant distinctions exist, much of what we do using ChT may be not much different, if different at all, from what we would do at present. However, the way we think about what we do may be very different. Like the shift in physics from Newtonian Mechanics to Relativity Theory, the day-to-day conduct of business may not seem at all changed (the distinction between operational and adaptive, Pascale, et al., 2000). Still, minor differences in initial conditions can produce vastly different outcomes in the long run. The impact of a shift in perspective may be more readily experienced at the extremes of what is done (e.g., perhaps in the way we approach treating trauma disorders) and, more importantly, in the far-reaching consequences of how our discipline will evolve in the future. The examples I have chosen were selected more to make my point, than to be representative of what the situations we might see every day, necessarily.

A Baker’s Handful of Applications of ChT to Counseling Psychology
The seven assumptions of psychology are useful in the mechanistic purview. However, the optimal application of them, if such applications are possible in complex, non-linear situations (e.g., those involving human interactions), is problematic.3 Looking at “pieces” can provide useful answers to certain questions, but not really to many of the questions we want to answer--those involving phenomena. Reductionism and objectivity are never going to get at these areas suitably because they are holistic and subjective. In numerous instances of foci falling within the proper domain of Counseling Psychologists, the reductionistic approach has proved inadequate. I would like to look at six of these instances briefly: (a) humor, (b) decision-making, (c) creativity, (d) relationships, (e) wisdom, and (f) communication.

Humor in therapy. Ashworth (1998a) has reviewed the scant literature addressing the use of humor in therapy. He concludes that consensus supports humor as an important aspect of therapeutic interactions, but what empirical evidence exits is confusing--equivocal and contradictory. In an effort to remediate the situation, he conducted a typical analogue study of one kind of humorous intervention (Ashworth, 1998b). Immediately he encountered difficulties in defining the independent variable (what is humorous, to whom, when, etc.), choosing and limiting the relevant context effects (where in the course of therapy, gender and race of therapist and client, sense of humor of each, etc.), and selecting an appropriate measure of the dependent variable (trust in therapist, equality of relationship, effectiveness of therapist, etc.).  He made his delimitations and proceeded. His findings and conclusions seem to be more confusing than enlightening if we seek to satisfy the seven basic assumptions—though not from a ChT perspective. Humor, like other human interaction variables, can be visual, verbal, non-verbal, and even kinesthetic at the same time. Humor can be an outcome, context, independent, moderating, and mediating variable in the therapeutic interaction--all at once. Obviously, humor is too complex a phenomenon to be explored reductionistically. Do we just write off introducing humor in any way during therapy? Do we continue using such an obviously inappropriate reductionistic approach to investigating the question? How do we advance our knowledge of the use of humor in therapy specifically, and in life in general?

From what is known about humor, the conjunction of the self-affine (the sense of familiarity) and fractal (the not quite fitting expectations) characteristics combine to produce some degree of chaos (incongruity). When the pieces come together spontaneously in a new and surprising way (self-organization), we are amused--and relieved (a reduction in chaos as experienced “popularly” in concomitant feeling patterns). 

Is researching humor via a reductionistic approach possible? No. If we could produce observable patterns to analyze, simply reproducing the pattern, even if doing so were possible, would be insufficient to capture the phenomenon (try telling the same joke over to the same people a few times or explaining a punch-line to convince yourself, if you do not believe either me or your own previous experience--sometimes the joke works, sometimes it does not). What can we do? Another approach is required. Perhaps taping actual sessions, then examining them for humor, its contexts, nuances, and effects, would help. Using an intersubjective method including the participants more fully in the research process to examine and to understand the self-organization (patterns) produced in the situation and promote a similar process in the analysis itself--like Interpersonal Process Recall (Kagan & Schauble, 1969), Consensual Qualitative Research (Hill, et al., 1997; Pope-Davis, 2002), or Retrofelctive Auto-analysis (Remer, 1990)--could capitalize on both the dynamical characteristics of the phenomenon and those human systems involved in the research effort. Even so, we will still not be able to guarantee that something said in jest will be funny to the clients/audience, which is acceptable and planned for in ChT.

Decision-making. One of the most researched areas in Counseling Psychology is decision-making, particularly in relation to career choice/development. Through the efforts of many researchers (e.g., Gelatt, 1962; Krumboltz & Thoresen, 1964; Krumboltz, Thoresen, & Hosford, 1966; Remer & O’Neill, 1978, 1980) various components of the decision-making process have been and continue to be thoroughly researched and the results synthesized. Even so, we still have little idea how to instruct someone how to make a “good” decision. Certainly we can help people develop skills (e.g., information seeking behaviors, generating alternatives) and strategies (e.g., force-field analysis, brainstorming) that are often, but not always, important concomitants of making good decisions. We can even provide a synthesized, set of guidelines to lay out the components and the logical steps in their use (e.g., Remer & O’Neill, 1978). Still we cannot tell someone how to make a “good” decision. If we define what one is as “one as that works out to our benefit,” we can only judge post hoc; if we define “good” in a process sense we cannot guarantee the outcome. Certainly the dimensions—phase space—is critical to any judgments.

From examination of decision-making paradigms, such as that offered by Remer and O’Neill (1978), the non-linear (recycling), self-organizing, complex nature of the process is evident. True, helping people understand and address the components can be not only useful but also necessary. However, doing so is not sufficient. Most decisions are made under uncertainty (acknowledged and dealt with, to some degree, by building in contingency plans). Failing to contend directly with the discomfort attendant on rarely, if ever, being able to know when a good decision has been reached--the chaotic, self-organizing, intuitive nature of the process--is dodging the main problem. ChT, by dealing more comprehensively with the phenomenon and the troublesome aspect of uncertainty, does address it. This approach has already been adopted and adapted in part through the advent of “planned happenstance” (Mitchell, Levin, & Krumboltz, 1999).

Creativity. Creativity is essential to productive change and adaptation. It is one of the more positive, optimistic attributes of human beings. Although discussed and examined extensively (e.g., its relationship to intelligence and to schemata) we still know little about how to define it, how to measure it or how to encourage it. “Even the process of intellectual progress relies on the injection of new ideas and on new ways of connecting old ideas. Innate creativity may have an underlying chaotic process that selectively amplifies small fluctuations and molds them into macroscopic coherent mental states that are experienced as thoughts. (Crutchfield, et al., 1995, p. 47).” Creativity is not readily amenable either to simplification or to study via “linear” tools. Certainly it is impossible to predict or control. However, employing a ChT approach to creativity (Butz, 1997; Pascale, et al., 2000; Remer, 1996) illustrates the nature of the phenomenon by use of strange attractors/basins of attraction, bifurcation cascade and self-organization. In addition, Remer (1996, 2002a) provides methods for engendering creativity through spontaneity training (capitalizing on chaotic interaction) and the use of group process.
Friendships/Relationships. Between January, 1991 and June, 1997 37,896 articles appeared referencing “relationship(s),” of which 1093 pertained to friendship(s). We are fascinated with all features of relationships; as well we should be, given their importance generally and to therapy in particular. The aspects of friendships have been examined--forming, losing, renewing, and replacing (e.g., Hartup, 1995; Parker & Seal, 1996); different kinds of relationships--mateships, friendships, and coalitions (e.g., Shackelford & Buss, 1996); generalization (e.g., Freitag, Belsky, Grossmann, Grossmann, et al. 1996); developmental significance (e.g., Hartup, 1996); gender differences (e.g., Coats & Feldman, 1996); satisfaction (e.g., Cole & Bradac, 1996) and on. We have theories to address the topic—for example, Equity Theory (Sprecher, 1986), Exchange Theory (Deutsch, 1975; Sampson, 1977), and Reward Theory (Hughston & Burgess, 1979) and instruments to measure it—for example, the Dyadic Adjustment Scale (Spanier, 1976). We know a great deal about relationships and their effects (e.g., Waehler, 1994). Despite all these efforts and more, we still cannot quite capture all the nuances, no matter how many components, perspectives, and impacts are researched.

Because of the impact and importance of “the relationship” in and on therapy (e.g., Kramer, 1995; Truax & Carkhuff, 1967), this inability to reduce relationships to make them predictable, seems to have disconcerted the profession. Potential problematic relationship patterns seems to be so uncomfortable that we have tried to legislate what a relationship can be (APA, 1992) between therapists and clients, between supervisors employees, and between students and instructors. Short of precluding relationships altogether--truly and all or nothing solution--this approach is destined to fail. Why?

Relationships, in general, and friendships in particular are dynamical systems. They are self-affine, fractal, non-linear, unpredictable, and self-organizing (ever try to form a friendship consciously?). Just the term “dual relationships” displays bias and ignorance. What relationship is not “dual,” or even more complicated? As Ryder and Hepworth (1990) conclude, dual relationships cannot be made simple by legislation and doing so, rather than dealing with the inevitable complexity, prepares students (and us) poorly for the work we must do.

ChT can prepare us for dealing with relationships. It addresses their complexity both by recognizing it and by providing a basis for helping ourselves and others understand them as complex patterns of behavior and interaction produced by even “simple” (dyadic) system. “Uncertainty, confusion, spontaneity, and creativity are vital ingredients in the evolution of relationships. (Butz, et al., 1997, p.76)” Like Moreno (1951, 1953/1993), with such constructs as “social atom” and “tele,” ChT with self-organization, self-affinity, and fractal-ness even attempts to capture the unique, intuitive, “mystical” dimension of deep relationships (Remer, 2003b). (As an aside, the troublesome aspects that we attempt to address in using the term “dual relationship” is much more effectively and cleanly dealt with using the idea of “role conflicts.”)

Wisdom. We all know that wisdom exists. We experience it both in writings and in personal interactions with respected members of our social spheres--and even in children. Many of us strive to attain it. Its definition--particularly operationally--its measurement, and its method of attainment are elusive. Still, we sense that it presents a goal that should not be abandoned.

No (1993), in his dissertation research, did three exemplary studies of the topic, combining both qualitative and quantitative approaches. His conclusions support the contention that wisdom is both a process and an outcome. Particularly in comparing the results of his qualitative and quantitative efforts, the conclusion that reducing wisdom to components is inadequate to capture the richness of the construct is inescapable. Since wisdom is a process of and produced by perpetually subjecting experience, knowledge, and intuition (all from various sources and perspectives themselves) to reevaluation and reorganization, wisdom—for example that represented by the I Ching (1986) can be viewed as a strange attractor--non-linear, self-affine, fractal, and self-organizing. So, in order to “attain” wisdom, a flexible, non-judgmental, but still rigorous, approach, open to all sources of input, is required. 

As a slight aside, No’s (1993) study comes close to employing the kind of ChT approach necessary to do research on elusive, process phenomena. Through his combination of both qualitative and quantitative information and, more importantly, his combination of “objective” measurement and the subjective perspectives of his participants, and his own struggle to allow the data to self-organize, he provides some clues to capitalizing on the strengths of the ChT view.

Communication. As anyone who does therapy knows, communication is a far more complicated proposition than the uninitiated realize. The types and processes of communication have been dissected, researched, analyzed, and synthesized ad infinitum (e.g., Meharabian, 1972). We attempt to teach the basics of communication in every counseling course from “intro” to internship. 

In one respect, the classical approach has been very successful in adding to our understanding of the process by examining specific components of communication and producing tools to help promote better communication at various levels (e.g., verbal, vocal, and non-verbal). Whole approaches have been based on dealing with and using the subtleties of communication (e.g., Strategic Therapy, Haley, 1963). In fact, attempting to comprehend and to address its intricacies has lead, in part, to the application of ChT in psychology (e.g., Butz, 1989).

Typical of this approach and the limits of its applicability are the works of Watson and Remer (1984) and Remer (1984). They looked at interpersonal confrontation, breaking it down into three components and exploring the effects of each alone and in combination. In recognition of the limits--incompleteness--of the findings and attending more to both the contexts and the non-linearity of the process the original model was modified by embedding it in a self-affine larger process.  The extension was necessary to increase the effectiveness of the intervention (Remer & de Mesquita, 1990). Still, the essence has not been captured.

Communication is fractal--meanings are not exactly the same from person to person, context to context or even time-to-time, which is why communication can never be perfect. It is also self-affine--meanings are more or less similar from person to person and context-to-context--which is why we communicate as well as we do. In communication, words can produce strange attractors (patterns of meanings) that stay within basins of attraction--so their impacts are more or less unpredictable/predictable, yet open to modification, particularly important when words are taken in combination where bifurcation can occur—modifying by adding an adjective. The non-additivity, non-linearity and self-organizing qualities of communication at multiple levels and combining different modalities tend to produce a non-reducible phenomenon we struggle both to define and to teach. “Complete” communication, like Maslow’s self-actualization, even is recognized as having a parapsychological quality--perhaps best capture by the construct “tele” (Moreno, 1951, 1953/1993). 

Language, particularly written language, as our primary mode of communication, tends to invite reduction. Words as the components of sentences, sentences as the components of paragraphs, and so on, are added together to compose messages. Such approaches at de- and recomposition--rhetoric (e.g., Pirsig, 1974), hermeneutics (e.g., Fishman, 1991), and psycholinguistics (e.g., Chomsky, 1968, 1997a, 1997b; Chomsky & Miller, 1958; Harman, 1974)--are attempts to derive meaning from the examination of basic elements and their rules of combination. However, the uses of simile, metaphor, analogy, and idiomatic speech can be viewed as attempts to overcome the innate limitations of language by appealing to other modes of communicating meaning. Further, the areas of nonverbal communication--kinesics, proxemics, paralanguage, and context (Sue & Sue, 1990)--acknowledge and study how meaning is modified and communicated through the influences of other modalities.

Using the concepts of self-affinity and fractal-ness both the miracle of understanding and the reasons for its lack can be explained, as well as the generation of nuance and new meaning (Remer, 2001). For example, “[i]n making meaning, each bifurcation point changes an attractor—something that collects ‘common’ information—into a repelling point—something that forces a distinction, makes a difference. The aim may very well be to clarify, but regardless of the intent complexity is engendered. Usually this new situation requires further explanation and clarification, bifurcating meaning still further…and so the process goes on (Remer, 2003b).”

Because of its attention to and focus on patterns, ChT provides language and may be able to provide tools to research communication (e.g., fractal-ness, Butz, 1993, 1997; Butz, et al., 1997) and to teach it more effectively. Particularly germane to our situation and the present argument, without adequate words and symbols to communicate ideas, we cannot even think and comprehend the way we must to cope effectively. ChT can provide such language and direction, despite tolerating the inevitable lack of exactness attendant.

One Example in More Detail: Friendships


To address the need to see the applicability of ChT more concretely, the following examination of “friendship” is offered. Three aspects are included, theory, research, and application.  Despite space limitations, expanding on one of the above noted examples seems both necessary and beneficial to make the point about the relevance of ChT to Counseling Psychology. The seven ChT constructs--(a) phase space (b) strange attractors and their basins of attraction, (c) fractals, (d) self-affinity/self-similarity, (e) bifurcation and bifurcation cascade, (f) unpredictability, and (g) self-organization--will be applied. The phenomenon of friendships will demonstrate nicely.

Theory. First, to study and/or to provide direction in intervention, the context or focus must be defined. While friendships can be considered dyadic interactions, and perhaps even modeled by the logistical map mentioned, they are influenced by culture, race, gender, sex, family values, height, age, previous experience, and many more factors. Obviously all these influences are important. Equally obviously they are too numerous to include, doing so would be overwhelming. Defining a phase space, which factors seem most important in a particular context, must be considered to make the problem manageable. However, noting the complexity helps in reminding researcher, therapist, and client that any exploration is limited. And noting which factors are considered most important, may provide further insight into bias present. Using the metaphor or concept of maps can be very helpful in explaining this approach and noting both its benefits and limitations.

Friendships often do not evidence simple patterns of behavior, thoughts, feelings or interaction. The patterns may initially seem simple but usually become more and more complex as friendships develop. Areas of initial attraction may, and often do, become repelling—bones of contention. Behaviors, thoughts, feelings, and interactions all interact to influence patterns. These factors, and others noted and not noted above, can be considered strange attractors. Since one friendship influences other friendship patterns, a friendship itself can be a strange attractor. Since we can, more or less, identify a relationship as a friendship, observing certain limitations to patterns involved, we have a sense of a basin of attraction.

If we look at any particular friendship, similarities to other friendship patterns in both content and process can be seen. We treat out friends similarly and they do so us. Our friendship patterns are like those of our friends, our parents, other people in our culture, age group, and so on. Our friendship patterns at later ages resemble those from earlier ages. And as mentioned, we can identify certain relationships as friendships so they must be similar to other expected patterns. So friendships are self-affine. In addressing friendship patterns noting this characteristic can be useful in both research and intervention.

However, no friendship pattern is exactly the same as another. Patterns certainly fluctuate, even in and of themselves, over time and circumstances. Despite being self-affine, friendships are definitely fractal. That fractal-ness contributes both novelty and friction. The disparity in friendship patterns is equally as important to mention as the self-affinity. Including both aspects provides a more complete picture, a balanced one, and allows a more functional choice of “maps.”

While friendship patterns, at the level of acquaintanceship, may start simply, they bifurcate rapidly the greater the depth and more involvement in the relationship (see Remer, 2002b, 2003b). Friends may do more and more things together—and more and more variations on the same things—as familiarity grows; and familiarity grows as more and more things are done together—a very non-linear situation. Also friendships can lead to meeting other friends and developing those friendship patterns. Patterns of friendship can easily evidence bifurcation cascade, as time and other demands increase, and not just in terms of behaviors, but in thoughts, feelings, and interactions as well. 

Much as we would like to count on friendship patterns being predictable, we know they are not. All friendship patterns change over time. Unfortunately they can also be highly sensitive even slight variations—not spending as much time together, for example. While for the most part, patterns are predictable in the short run—we can usually count on our friends from day to day—in the long run they are not predictable—friends disappear and reappear in our lives even unexpectedly. However, when they reappear, we cannot really recapture the same patterns we had previously, since concomitant patterns of our lives have changed. Sometimes, someone we consider a friend is actually doing some “very unfriendly things,” about which we know nothing. When we learn of these transgressions we realize the person was both a friend and a non-friend at the same time. Friends and we being human, we cannot possibly know everything about a friend or a friendship. And often examining a friendship will influence the patterns we observe just by virtue of the examination, which can lead to further insights, which lead to further examination…So friendship patterns show unpredictability, not only of the ChT type, but of the Schroedinger/Quantum, Heisenberg, and Goedel types as well. 

Lastly, friendship patterns cannot be controlled. Consciously developing a certain pattern is impossible. Friendship patterns develop and change mostly on their own—they self-organize. However, friendships do develop along somewhat predictable paths, so that interjecting certain influences increases the chances that those influences--desired patterns--will evidenced—at least in the short run.

ChT seems to fit friendship patterns well. Can these observations be empirically substantiated in a strict sense—can friendship patterns be modeled? Perhaps certain behavioral aspects can be, given the accuracy of measuring variables like number of contacts, amount of time spent together, or even amount of time spent in or frequencies of certain types of activities. However, what does the behavior indicate? Behavior is fine as far as it goes, even reflecting patterns in other areas. But as or even more important are the underlying processes of feeling, thought, and interaction that are essential to friendship patterns. These variables are not readily amenable to measurement to produce data accurate enough to exclude the possibility of model sensitivity to small differences.

In any case, I will argue that any research results, theory or model of friendship from the social sciences—social psychology, sociology, Counseling Psychology, Sociatry (Moreno, 1951, 1953/1993)—cannot adequately address the phenomenon unless it provides for the insights offered by ChT.  Any interventions based on such findings or conceptualizations risk being misleading at best and detrimental at worst.

Research. The ChT oriented research paradigm is presented in Figure 2. It will be applied here to researching friendship. 





Insert Figure 2 here

Say we want to study how people form friendships. While we usually (linearly) think that the process starts with problem formation, ChT recognizes that the process is dynamical, non-linear and non-independent. It could start anywhere, from chatting with a friend, to previous research done even in different areas, to any of the possible foci that generate thought and feeling patterns (strange attractors) in us regarding friendships that provoke our interest. ChT recognizes that where the process starts may have impact on any and all other aspects. For example, in problem formation the phase space is specifically defined, or selected. The inherent bias of the needed limitation is noted for further consideration, with many other influences. Although the figure may seem to indicate each input is unitary, each is really a sub-system, a strange attractor pattern itself, evidencing dynamical influences within, at another level. The process proceeds interactively at all levels, with influences from all areas (strange attractors) contributing more or less continually. Most importantly, the influence of participants is actively sought and included at each stage. Perhaps some inventories or instruments are selected to measure certain dimensions and interviews are planned to talk to participants about their friendship formation experiences, the aim being to identify patterns and the patterns’ self-affine and fractal natures. Maybe some intervention is to be evaluated, such as having people in a group vs. a one-on-one situation. Interviews, simulated interactions, or even actual friendship interactions may be recorded. Not only are the hard data collected, but participants’, and other influences’, input about their subjective reactions are sought. Even the impact of instructions and individual items or questions’ interpretations might be considered—recognizing the unpredictability of how these stimuli are perceived, and these perceptions’ possible impact on the process of friendship formation itself and the descriptions of it. Indications of chaotic patterns, or reactions to them, like confusion or ambivalence, might be identified. Each question or datum has the potential, usually realized, of generating others and leading to further choices (redefining the phase space), engendering bifurcation, and likely cascade. At which point the pattern—research process—will self-organize creating a new self-affine and fractal view of both the phenomenon and the process of exploration. Friendship formation patterns will become both clearer—the basin of attraction will be better identified—and fuzzier, as the short-term predictability and long-term unpredictability of different influences (strange attractors) become evident. What also will be learned that will be essential to application is some sense of the various influences impinging and how interactive and unpredictable their effects can be—important information for people who want to form friendships to keep in mind. In addition, how people react to and cope with the chaotic fluctuations in friendship patterns, and how those might affect friendship formation, can be explored. This process will continue, ebbing and flowing, from one data collection and interpretation point to another, from study to study, from researcher to researcher, the patterns evidencing their chaotic dynamical nature. More and more will be learned about friendship formation and more and more its complexity will be noticed and noted. 

What might we learn? That friendship patterns most often, but not always, are initiated in group settings. They then expand, deepen, and become more complex through one-to-one interaction, bifurcating as more and more time is spent together, but not necessarily. In some instances, exploring new interest areas, bifurcation, engenders repulsion instead of attraction. Patterns from person to person, relationship to relationship, time to time are similar but not exactly so. Attention must be paid to shifts if friendships are to be maintained and strengthened. And, possibly most important of all, that patterns are not consistent, and must be approached adaptively.

The process from a ChT perspective is very time and effort intensive. It must be both serial and cross-sectional to be most effective. To include as many influences as possible and to ensure inclusion of the most central ones, participants should be involved, not only in the data collection, but its interpretation as well—that is they should be supplied with the same information available to the researcher and others to look at and explain. Their view, being the most personal and subjective, can only be solicited from them—and it may be essential. For example, only a participant can know what thoughts (e.g., “That look doesn’t seem too welcoming, I might be rejected.”) or feelings (e.g., “I feel very anxious.”) were attendant at certain point (e.g. deciding who to approach). They should be included in the larger strange attractor pattern of the research process. Using techniques such as Interpersonal Process Recall (IPR) when tapes are available may help participants recapture participants’ reactions to different aspects of interactions. This approach demands smaller sample sizes and a recursive process. Classic large N studies may easily lose a wealth of information on the variations in patterns in different circumstances—like what kind of fractal-ness could be ameliorative and what may be disruptive. When will conclusions be final? Never, no single study, or research program for that matter, can capture all the nuances of dynamical systems patterns and their development. When will they be ready for reporting? When some sense of the basin of attraction, the pattern boundaries, are recognized; when the possible overwhelming amount of information self-organizes into some coherence. 

I believe this application exemplifies what I mean by capitalizing on chaos. It also demonstrates what I mean by not doing much differently but viewing the process very differently. Where at present we want to impose organization—control, strict limitation, structure, ChT suggest more non-linearity and interaction. However, the same tools can be employed, even entering the outcomes of large N studies into the mix. The question of when to report is answered by the sense of self-organization in the process. While it never ends, it does ebb. At that time reporting the state of the pattern seems apt.

Practice. How useful the ChT perspective might be helping clients address friendship and other type relationship issues, is covered in detail by Remer (2002b) in his discussion of Social Atom theory. A short exposition is offered here.

Making and keeping friends is often a central issue in therapy. Whether the focus or background, whether directly addressed or only tacitly involved, relationships are part of every therapeutic interaction, individual and more so group. As implied in the previous discussions of theory and research into friendship patterns, a good case can be made for their chaotic dynamical patterns. But how should this information be used in helping clients? 

First, just understanding that these patterns are chaotic and dynamical, can help normalize the vagaries of friendships. Clients can grasp the unpredictability and predictability of friendships both day-to-day and over time, knowing that they only have so much influence on, and no control over, such interaction patterns. Friendship patterns being described as strange attractors and, thus, being somewhat recognizable by their limits, basins of attraction, allow clients to acknowledge that friendships, while identifiable as such, have both points of attraction and repulsion as part of their constitution that affect the patterns in many ways.  That the patterns develop as the product of bifurcations, becoming more complex and usually complicated, can allow clients to see how they might more productively invest their time and efforts in diversifying and strengthening their contacts with a particular friend. That friendship patterns are self-affine can suggest looking at other instances for guidance and direction in developing and maintaining relationships based on previous patterns of both themselves and others; that they are fractal can alert clients to being flexible, adaptable, and not relying entirely on either previous experience or rules. Knowing that as relationships become more involved they become more complex and demanding of time and effort, and that one friendship often leads to others, can help clients understand that from time to time friendship patterns can be overwhelming—bifurcation cascade and chaos. Knowing that patterns change, often disjunctively—as a friend moves away or gets involved with another group—permits the acceptance of new patterns emerging spontaneously through self-organization. More than anything else, putting friendship patterns in a ChT context allows them to be examined and discussed in a language that lends itself to addressing the phenomenon. It encourages spontaneity and adaptability, acknowledges and addresses the discomfort that may come with experiencing chaos, and recognizes the difficulties and opportunities attendant on friendships.

Summary 

What do each of these examples, and others not provided, have in common?  Why is ChT equipped to deal with them? Why are they important to Counseling Psychology?

They are all phenomena--they are holistic and non-reducible--they can be “decomposed,” but the analyses of their components, as useful as that information might be, cannot capture their essences. Each is elusive. Intuitively and subjectively we recognize both their existence and their importance to us. All are non-linear--producing complex patterns, at times seemingly contradictory. Each is both a process and a goal for which we strive. Each could be viewed from a ChT perspective, as demonstrated with friendships.

While no need may exist to apply ChT as an intervention framework in every situation, even though doing so is possible, each approach, intervention, theoretical conceptualization must conform to the demands imposed by phenomena being dynamical. Not doing so is disregarding the essence of the human dynamical systems and the patterns they engender. If not the ChT constructs per se, then their implications must be included and conveyed in both research and practice.
Beyond Constructs
Since we are limited, or limit ourselves, by the lenses and methods we use to examine and to influence our experiences, we may constrain ourselves in ways we cannot even conceive. ChT is a both/and rather than an either/or approach--a far more flexible, inclusive, comprehensive, accepting worldview. ChT not only adds other tools to our armentarium, but also can provide methods and permission for the integration of even seemingly contradictory information.7
At a time when Counseling Psychology is being compared to psychiatry and clinical psychology, the compatibility of Counseling Psychology with ChT, areas of strength, can serve to refocus us. They can direct us back toward our roots--the developmental, growth-oriented, holistic, positive potential attitude we once shared with Humanistic Psychology (Krippner, 1994). Combined with ChT, these foci can provide us needed direction.

Reality is far more often gray than black or white. We must have the willingness to see complexities, such as the tension between nomothetic and idiographic considerations or the fluidity of verity, and to deal with them directly and honestly, regardless of the difficulties and discomfort inherent in doing so. By not simply acknowledging but rather embracing the challenges of complexity, the ChT perspective provides the tools, both language and attitudinal basis, to allow us to face a more comprehensive, more complete, more accurate view of reality.

The Missing Link


All well and good, but what specific–particularly empirical—proof supports the contention that ChT models fit the human situation?  Although we may at times feel that life is going down the drain, is that example/metaphor—or others like it—sufficient to accept the fit?


In the hard sciences such proof now abounds. Since Lorenz (1993) first rediscovered chaos, the number of models generating such patterns has proliferated, although initially, he remarks, he found “simple” (small number of variable) ones difficult to find. In the “soft” sciences, like much of psychology, data of the kind and amount needed to directly map phase spaces to support the existence of chaotic patterns quantitatively are not likely ever to be forthcoming in non-observable areas such as thoughts and feelings.  Where weather patterns, convection currents, and heart rhythms can be measured almost continually, tracking the behaviors, thoughts, feelings, and interactions of humans, either conscious or unconscious, is likely too ill-defined, too inaccurate, and too intrusive to do. However, personal experience, anecdotal accounts, case studies, ideographic information, and logic substantiate that ChT provides an excellent metaphor, if not scientific model, that fits our experience of life quite well. Noting how our patterns of thought, development, and meaning-making bifurcate, how our communication is non-linear and non-independent, and how really unpredictable almost all our patterns are, presents substantial, if not sufficient, proof of the contention—if one is willing to accept those observations as valid. 


The existence of chaos affects the scientific method itself. The classic approach to verifying a theory is to make predictions and test them against experimental data. If the phenomena are chaotic, however, long-term predictions are intrinsically impossible. This has to be taken into account in judging the merits of the theory. The process of verifying a theory thus becomes a much more delicate operation, relying on statistical and geometric properties rather than on detailed prediction. Chaos brings a new challenge to the reductionistic view that a system can be understood by breaking it down and studying each piece. This view has been prevalent in science in part because there are so many systems for which the behavior of the whole is indeed the sum of its parts. Chaos demonstrates, however, that a system can have complicated behavior that emerges as a consequence of simple, non-linear interaction of only a few components. (Crutchfield, Farmer, Packard, & Shaw, 1995, p. 47)

Here we meet the “catch 22.” Demanding “hard” proof, we will likely never accept the validity of the claim. On the other hand, if you already recognize the validity of the “close enough” argument, based on the essence of unpredictability, you already do. This impasse, the crux of the disagreement, is seen as the strength the approach by ChT adherents, a fatal weakness by others. Hopefully, the mathematical and logical arguments will impact the truly open-minded scientists in the psychology.

Implications: New Tools and Possibilities

Suggestions for the implementation and application of changes indicated by ChT implications again fall into three categories, those for theory/research, those for practice, and those for training. They are, of course, not independent of each other. The change to the ChT perspective may actually encourage a more demonstrable acceptance of the scientist/practitioner model. In many ways it meets the intuitive sense of therapeutic demands better, in spite of not always offering simple explanations. 

Practice
Implications for practice are general at the moment perforce. Until the techniques suggested above and in the discussions of the areas of research and training have been developed, the necessary reorientation has been implemented; changes in practice will have to be subtler for the most part (Butz, et al., 1997). Strides have been made (e.g., Kiel & Elliott, 1997; Redington & Reidbord, 1992) but more are forthcoming and required.

 Perhaps the most important implication comes in how we portray the process in which clients find themselves engaged. We should not convey the idea that solutions exist that will prove everywhere effective. Instead we should be conveying the tentativeness of ChT change (Mairlot, 1992). The concept of "influence" must be substituted for that of "control." We should become more process than outcome oriented. We should be stressing flexibility and adaptability to situations. Rather than just focusing on skill development or specific behavior changes alone, we should be helping clients develop the attitude that accepts and even embraces the vagaries and fluctuations of life (C. Brack, et al., 1995; Butz, 1993). The non-predictability and uncertainty everywhere present should be reframed as an opportunity for novelty and freedom to change (Miller, 1995; Russell, Murphy, & Peacocke, 1995). As in the cases of research/theory and training, we should teach the skill and habit of attending to fluctuations and to generating other perspectives.

Goals and outcomes should be readdressed in a process context. As already mentioned, two such processes are decision-making (e.g., Gelatt, 1962; Krumboltz & Thoresen, 1964; Krumboltz, Thoresen, & Hosford, 1966; Remer & O’Neill, 1978, 1980) and spontaneity (Fine, 1979; Krippner, 1994; Moreno, 1953/1993; Remer, 1996, 1998). Both of which fit the traditional, positive, proactive focus of Counseling Psychology better than such outcomes as anxiety reduction. Concentrating on these and similar foci would also counter the impression we have allowed to be created that Counseling Psychology, and psychology in general, is a remedial, reactive enterprise.

I do not want to imply that being process oriented or preventive is less demanding or "safer," and certainly not more predictable than being remedial—after all one generation's remediation can be the next generation's prevention and sensitivity to initial conditions still must be considered. Nor do I wish to suggest that ChT has nothing to offer if remediation is the goal. In fact, ChT conceptualization for addressing such problems (e.g., PTSD or Dissociative Identity Disorder to named but two) fits quite well. Viewing these conditions as signs of systems dealing with chaos, striving to self-organize is consistent with such symptoms as the intrusion-avoidance cycle. Such an approach does not preclude using any of the present interventions employed to help those so distressed cope. However, ChT as an overall context adds a broader overall perspective to consider when intervening, since it alerts both therapist and client to the sensitivities and vagaries inherent in the change/healing process. Certainly recognizing whether the system is moving forward, is in bifurcation cascade or is in the midst of self-organization has implications for intervening regardless of how well we can anticipate the interventions effect (Butz, et al. 1997). In any case, change is occurring; new meaning (basin of attraction) is developing. Whether what is happening is PTSD or education or diagnosis or therapy, all are attempts in one form or another at coping with chaos. Any kind of standard, prescribed action that does not take the context, and possible attendant risks, into account will be both less than optimally effective and, at best, ill considered if not unethical.

Trusting clients' senses of themselves and even our own subjective impressions are concomitant requirements. Part of the process must be to educate clients to recognize and to understand the contexts in which they find themselves and the demands of those contexts (i.e., complexity and its ramifications); then clients can be their own authorities on the impact of the changes they are making. Not that we cannot and should not contribute by helping to identify patterns--strange attractors and their basins (Remer, 2002a)--but we must recognize that clients have access to "means of knowing" to which we are and cannot be privy. Also impressions formed on the basis of less objective input and derived by more analog processes possess validity. Fortunately, this shift, at least in one respect, is more easily achieved on the practice level than those of theory/research and training. Partly these types of inputs are already more generally accepted in practice (Worell & Remer, 1992, 2003). The skepticism visited on researchers by the assumption of exclusivity and the need to identify universal laws has never totally been accepted in practice because for many practitioners the therapy process has always been seen as necessarily more idiosyncratic (Biglan & Hayes, 1996; Goldfried & Wolfe, 1996).

Multiple client (Group and Family) therapy should probably be viewed as the primary mode of intervention, with individual therapy as a useful adjunct—instead of the other way round. True, the impact of changes in the individual’s dynamical patterns will be felt throughout the system, and those smaller effects can trigger larger ones down the line, but employing more group therapy may well be a much more effective way to capitalize on ChT (Remer, 1998). Also, individual intervention seems more analogous to or modeled by one-dimensional models, prone to problematic chaotic patterns. The group process can both promote bifurcation and chaos (multiple strange attractors and basins of attraction), limit or contain it within the group patterns (a larger basin of attraction), promote self-organization in both members and the group as a whole (systems and sub-systems), and allow all involved to tolerate the chaotic aspects of the process better. As Pascale, et al. (2000) indicate, “If data are volatile and untrustworthy and poorly understood, tapping the distributed intelligence of the entire system usually generates better solutions than a central authority. (p. 127)” Since this description seems to fit psychological practice quite well, groups--even on-line group counseling if the interaction is focused on information exchange and problem solving--would be the approach of choice. On one hand, such an approach would be welcomed as more efficient; on the other it would not fit well with the ideas of empirically validated or manualized treatments because neither process nor outcomes are predictable. Even viewing one-to-one therapy as a “small” group interaction (e.g., the degenerate case, mathematically labeled), the lack of control requires a trust in the self-organization of the systems involved--therapist, client, and dyad.

Can clients handle the paradigm shift? Many, if not most, clients seek simplicity in both life and in the change process. While simple explanations may at first be more understandable, usable, and reassuring to clients, they are not only simple but also simplistic. As such they do not serve clients well in the long run and are misleading if not embedded in the larger context of the change process--they do not help clients prepare for the need to adapt spontaneously. Teaching clients to accept and even to embrace the possibilities inherent in ChT, instead of panicking when chaos is encountered, is not only a more accurate representation of that with which they must learn to deal, but it is also more freeing and empowering (Stevens, 1991). In fact, at both a practical level and a theoretical one the ability not only to recognize the parameters of a situation, but also to reframe and to redefine them is productive, if not essential (Sandford, 1989; Watzlawick, Weakland, & Fisch, 1974). We can replace, or at least balance, skepticism at both levels with wonder and appreciation of the flexibility and adaptability of human beings--a more positive, Counseling Psychology perspective.

We, again, must trust that the clients, at least those traditionally seen by Counseling Psychologists--intact, “normal” individuals with relatively minor developmental problems (Gelso & Fretz, 1992, 2000)--can learn and benefit from this approach. Even children can if the explanations of concepts are "scaled down" appropriately and taught consistent with the developmental level of the children involved. Certainly some clients will find this approach inapplicable for various reasons. Most often, I would contend those clients are not within our appropriate province. However, I believe people, particularly those who are growth oriented, will want what we have to offer.

The primary distinguishing characteristic of human beings is that we strive to make meaning (i.e., we are “symobia,” Butz, 1997). Struggles with this goal seem far more apparent in dealing with the young and the elderly whose life transitions and challenges seem more marked. Perhaps, addressing what makes life worth living--things like fun/play, relationships--as parts of a more functional pattern (strange attractor/basin) would influence clients in a more positive direction. In settings like schools, youth centers, elder-care centers, “old” type campus counseling centers, with tools like art, singing, cooperative games, spontaneity training, we can aid “clients” not only to solve problems and remediate, but to achieve a balanced, more fulfilling existence. By inculcating people to think and to live more “chaotically,” (i.e., occasionally engendering and engaging in disruption of patterns) we may be able to be more preventive--allowing them to be more spontaneous and adaptable, tolerating the discomfort at times necessary to being so. 

Of course, much of the reimbursement structure, under which we now operate, will not support these efforts. Too, preventive, mental wellness, psychological resilience oriented interventions do not fit well with present demands--too hard to validate empirically, too unpredictable for time-limited intervention. However, the two target groups mentioned, the young and the elderly, are more "government" supported anyway. By "selling" Counseling Psychology, particularly as distinct from Clinical Psychology, we may be able to increase or develop support for these services. If we are successful in those endeavors and they become popular expectations of Counseling Psychologists, we may even create a market in the "middle aged" population for what we have to offer. 

The whole approach to assessment will have to be reexamined and reoriented. The production and use of standardized, “objective” tests will have to be put in new perspective. At best such instruments, and other static views of individuals, are of limited use in identifying patterns and fluctuations recognized to be dynamical, non-linear, and recursive. They measure at most one point in a phase space from one chosen (and hence subjective/biased) perspective. The concepts of adequate psychometric properties of instruments, particularly reliability, and criteria for judging an instrument’s adequacy will have to be rethought. As they now stand they are both unattainable and, in most cases, undesirable from a ChT point of view, being too context insensitive--an argument already made and problem being addressed by Multicultural Psychologists (e.g., Reid, 1999; Sue & Sue, 1990, Weber, Higginbotham, & Leung, 1999). Diagnoses can at best be seen as identifying a boundary of an existing basin of attraction. More collaborative, inclusive (of clients views), and subjective data, recognizing multiple biases (phase spaces) will perforce need to be employed and incorporated. Procedures focused more on fluid pattern recognition must be developed.

ChT requires a flexible, integrative approach to practice. Inclusion of and collaboration with clients is essential to include their perspectives and input to appropriate intervention. In addition, and more important, clients must be provided adequate education to be able to understand and flexibly employ the tools--techniques and theoretical “maps”--to which they are introduced and as independent of the therapist as possible. ChT can offer a larger basin of attraction, a meta-structure, for generating such approaches (e.g., Remer, 2000, 2002a).

Certainly many approaches to Counseling Psychology, both past and present, have incorporated or even emphasized much of what I have recommended (e.g., Person-centered Therapy, Reality Therapy, Existentialism). However, most of these orientations evidenced great tension in living in and “proving their value” within a reductionistic context. Although employed by practitioners extensively, they found less acceptance in the “scientific” community. Since ChT, with its broader definition and acceptance of “scientific” proof, is more encompassing, a rapprochement between good scientific practice and the needs of individuals--both clients and practitioners--is possible.

Theory/Research
Necessary and more challenging still will be the development of research/theoretical tools, as well as practical applications, of ChT (Ford, 1984; Lonie, 1991). At the moment only a few tools are available in either area to support a shift, although gains are burgeoning, as ChT is better understood and creative approaches are invented (Butz, et al., 1997; Greeno, 1998; Hill et al., 1997; Remer & Betts, 1998). The danger is that without an adequate commitment to change, their development will not be forthcoming and without their availability the commitment to change will not occur. We will be in the same position as the USA trying to shift to the metric system--stuck in an antiquated pattern we know we should change for something more functional, but one so much ingrained that we cannot seem to let go of it. What has to be done to facilitate the acceptance and inclusion of ChT?

Some changes can be made immediately by borrowing already well established tools from areas consonant with ChT but not entirely antithetical to the present approaches being used--those somewhere in between the two (e.g., Greeno, 1998; Hill et al., 1997; Pope-Davis et al., 2002). Many naturalistic, constructivist, and qualitative approaches, for example, fall in this rubric because they encourage addressing phenomena and their exploration from a more holistic, interactive, and idiographic perspective, distinctions well noted in the Multi-cultural area (e.g., Reid, 1999). 

The recent work of Hill, et al. (1997) is a good example of a possible qualitative approach--Consensual Qualitative Research. I think it could be further developed to overcome at least two faults--not including the research participants, completely, as part of the consensus seeking process--a tenet of feminist research and practice already (e.g., Worell & Remer, 1992, 2003) and suggested by others as well (e.g., Patton, 1984; Pope-Davis, et al., 2002; Runkel, 1990)--and the aim toward reductionistic goals. The use of a group to bring in differing views and inputs (including quantitative ones), promoting interaction (increasing chaos), then relying on the group process (self-organization to a new strange attractor and more inclusive basin of attraction) may well be the most effective, if not the most efficient, method of "making new meaning" through negotiation for meaning. Such a method can allow, promote, and capitalize on the inclusion of non-empirical, intuitive, holistic (i.e., analog as opposed digital/linear) inputs, just as it does in the counseling process. Also, by reporting as much of the deliberation interaction as possible (e.g., the inputs considered and how they were weighed), instead of simply the outcomes, others can be reassured, included in the interaction, and stimulated and provoked by it, much like a professional forum. To be fair, this approach is very time intensive--particularly on research participants, of whom long-term involvement cannot be demanded.

Methods already exist to employ a ChT research approach (see Figure 2). The Delphi technique (e.g., Helmer & Rescher, 1959; Jenkins, 1996), grounded theory approach (e.g., Creswell, 1998; Locke & Golden-Biddle, 1997), and decision-making laboratory (Froehle, 1998) can be used and combined to produce conclusions—recognized as interpretations--based on consensual subjectivity while incorporating linear techniques and empirical evidence in the process.


Remer and Betts (1998) have employed ChT to under gird their attempts to simulate family interactions. Their aim was to produce the phenomena of families on which to "experiment" using more traditional techniques. They employed both quantitative and qualitative measures to judge their outcomes. Their study is an interesting mix of the two approaches. Their "limitation" of not being able to depict family patterns exactly or reliably may be less of a limitation than supposed, since family patterns are quite chaotic--and one not any more possible to addressed than they do.

Evaluative and action research paradigms and theories also have a great deal to offer (e.g., Stronach & Torrance, 1995). They tend to encourage looking at situations from a more idiographic than nomothetic stance and recognize that any involvement, even researching situations, changes and influences them. The concept of "formative evaluation" by its recursive nature also helps encourage accepting phenomena more as processes and the "control" of them as both on going—adjusting--and limited.

Paying more attention not only to consistencies, but also fluctuations, both drastic and subtle, should be encouraged (e.g., Greeno, 1998). We should teach the skill and habit of attending to multiple perspectives and changes by helping people learn to reverse figure/ground relationships and practice doing so (e.g., “40% of teenagers using drugs live in the inner city”...where do the other 60% live?). This attitude is built into the ChT conceptual base.

The Gestalt Psychology trust in the human mind as an analyzing-synthesizing entity should be more respected. The greatest difficulty in producing ChT research relevant to human dynamical systems, by present standards, is the virtual impossibility of collecting enough data points with sufficient accuracy--except when ongoing physiological responses can be monitored--to analyze for "chaotic" patterns (Butz, et al., 1997). Theoretical concepts and their operationalization would benefit from more reliance on right brain processes and less skepticism of subjective appraisal. Research employing more unfettered human judgment and intuition at least deserves more examination--not simply self-report measures, but recursive, self-analysis (e.g., Kagan & Schauble, 1969; Remer, 1990). The outcomes can hardly be less useful and reliable than the results we are obtaining from many continued attempts at more stringent quantification. 

In the same vein, we need to look at our choice of outcome measures. More process oriented ones (e.g., decision-making, spontaneous action) are actually more reflective both of the uncertainty and of the changing reality of the world than are the static ones most often employed (e.g., acceptance of therapist). Perhaps a focus on boundaries that define both the basin of attraction and the state of a system may provide an answer. The flow of information into a system and the ability of that system to use the information for self-organization (strange attractors/basins of attraction) can help us understand the degree of chaos present and the stability of a system--with the caution that even the attempt to assess a system’s status will perforce affect that system. Although I still believe the more important phenomena will never be measurable, use of concomitant indicators of chaos and impact on chaotic dynamic patterns—such as blood pressure, heart-rate, CAT scans, MRIs or other physiological measures related to feeling and thought patterns—have been used and could be employed again (e.g., Basar, 1990; Zbilut et al., 1993; Boldrini et al., 1998; van der Kolk, McFarlane, & Weisaeth, 1996).

In conjunction with a move toward more "intuitive," less quantifiable variables, a shift needs to be made to look at data and their analyses in a very different way. Dealing with non-linearity and non-independence is difficult or impossible, even when acknowledged and approached usually via using linear tools, transforming to linearity or excluding those aspects from consideration. The application of Fuzzy Logic and Fuzzy Variables--mathematical approaches to quantifying and expressing our sense of the occurrence of phenomena and the accuracy of their measurement in more comprehensible, “lay” language (e.g., Klir & Yuan, 1995; McNeill & Thro, 1994)--better approximate the certainty with which we can quantify our judgments. In addition, the use of Neural Nets and Fuzzy Decision-making methods, both relying on attempting to use and/or approximate the human intuitive process of successively approaching a goal in mind recursively, more closely simulate the way we make decisions under uncertainty than our traditional approaches (e.g., ANOVA). These new tools also have been shown to be more efficient and, in many cases, as or more accurate (Klir & Yuan, 1995). Such a shift will require a major "retooling" at a conceptual, applications, and training levels. Adapting meta-analysis using a Fuzzy Logic approach would permit drawing more understandable conclusions and making directly useful statements than those made in terms of effect sizes (e.g., positive reinforcement is likely to be effective, rather than positive reinforcement evidences a .75 effect size), which tend to be reinforcing of the ideal of unattainable accuracy and stability, and thus misleading.8 

The cherished concept and goal of "control" should be revamped. I suggest we start to use the term "influence" (e.g., as in "limited influence" studies rather than "controlled" studies). The use of the term “influence” versus “control” is an important distinction. The question is whether control, by definition, implies “total control?” Or whether there can be any other kind—that is, “partial control.” I would argue “control” goes hand in hand with an either/or, “all or nothing” view. “Partial control” is no solution, because it suggests “total control” of part, which implies a closed system (i.e., no outside interference/influence). ChT, as is the case with other systems approaches to psychology, implies that this type of situation is impossible in dynamical systems, at least those involving human beings. 

The change in label is necessary to change the embedded mind set to be both more representative of reality and more realistic to attain. For example, as noted earlier, studying the use of humor in therapy (Ashworth, 1997), would be much more amenable to a ChT approach. Much as Remer and associates have done to study families and interventions with them (e.g., Betts & Remer, 1993, 1998; Elliott, 1994; Finger, 1994; Remer, 1984; Remer & Betts, 1998), aspects of "chaos" can be built into the design and research approach--through "modeling" (Runkel, 1990) or simulation (Remer & Betts, 1998) as examples--as well as results incorporating both qualitative and quantitative input from external and subjective sources.

In the case of measurement, theory and application will have to undergo major revamping.  The present attitude and belief about measurement, from a ChT perspective, is self-defeating. The problems and arguments already having been delineated in the “practice discussion,” suffice it to say that the proliferation of instrument development in response to the call for more and more reliable measurement (e.g., The Journal of Counseling Psychology over the last few years) is, for the most part, a huge waste of time and effort. Even if instruments could be produced to meet the criteria demanded, the “accuracy” and applicability of the data they produce would be misleading. Instead of attacking many studies for their inadequate instrumentation, what is produced should be introduced to the “chaotic” mix of information, as representative of various types of influences and fluctuations—unless the measurement approach employed is clearly inappropriate and/or faulty. The goal of studies results being comparable on the basis of the use of the same instruments, is virtually and practically unattainable, as judged by the mathematics presented.

Methods of analysis recognizing the non-linear, non-independent nature of patterns will have to be employed (e.g., Gottman, Swanson, & Murray, 1999), adapted from mathematics devoted to such conditions, or developed. The ANOVA’s, Regressions, Linear Structural Modeling, Factor Analyses, and other similar approaches relying on spurious assumptions about the nature of data will have to be supplanted in dealing with dynamical, chaotic patterns, perhaps with models similar to the logistical map.

Pattern recognition would be the goal instead of hypothesis testing or estimating effect sizes. Classic approaches to statistical decision-making make little sense in the ChT context. What does a statistically significant difference or large effect size mean?  In what context? For how long? With fluctuation expected, we would find replication of results unlikely. Emphasis needs to be away from looking for differences in “kind” and instead look at those of “degree” (Gilbert & Scher, 1999). Linear modeling based on least-squares criteria would be replaced with non-linear modeling and other probability views, such as those grounded in maximum-likelihood, Bayesian bases. Methods of calculating and interpreting fractal dimensions, the degree of complexity evidence by a system, should be brought to bear.

Large N research studies, predicated on deriving generalizable results and rules from averaging effects, independence of observations, and linear fit, among other too often untenable assumptions, should give way to more focused, ideographically oriented, recursive, small N studies--much like done by Piaget.  Although large N approaches have their place, more information could be produced without the demands of finding large, “representative” samples. A recursive, heuristic approach aimed at studying few participants either over time or circumstances in depth would provide a different, balancing view. Perhaps more psychologists would actually be scientist/practitioners, in the sense of being producers of knowledge, if/when the research process seemed more in line with—even a by-product of—their day-to-day endeavors. In addition, academics would not need huge grants to conduct grant-studies that require those types of expenditures of time, effort, and money to produce publishable results. 

Even in the publication of results, more chaotic dynamical interactions could be engendered. As somewhat already suggested by the change in APA Publication Guidelines, more first-person—less objective stance admitting to personal bias—should be encouraged. We research and write because we are interested in the focus, are “moved” by it. Stop training people to act as if they are removed, “objective.” We have a bias or we would not be investing our energies. Allow that energy, passion in. Doing so might help. Not only would the presentations be less dull, but also the energy might be contagious. The risk, or reality, will be in the triggering of the opposite passion, but ChT suggests that result is beneficial from a both/and stance. Format of publications could be changed by adding other perspectives on or interpretations of the results as parts of the article presentations, like is done in the present format in the Counseling Psychologist. More mix would be engendered. Criteria for acceptance of manuscripts would have to be reconsidered. The problems of space allocation and the implications of publishing fewer manuscripts (e.g., for tenure and promotion decisions) would have to be addressed, however. Perhaps making information more available on the Internet using “refereed” sites could be implemented.

In sum, retain and employ the techniques being used in circumstances for which they are appropriate and to add to the mix. They have proved effective. Continue to produce and test these techniques as what they are—possibly effective, useful tools. However, recognize their limits within the broader, ChT context and interpret their results and impacts accordingly. Beware of attempting to generalize too far--no intervention will likely be universally effective across all situations--or of being to narrowly focused--designing an intervention for one specific subgroup and not applicable beyond those boundaries. Doing so does not simply mean being tentative. Quite the contrary, we should be affirmative in defining their limits as specifically as possible and in conveying their uncertainties in the ChT sense (Robertson & Combs, 1995). Just as in the case of Newtonian Mechanics in physics, in many instances what we do at present is “good enough.” Problems calling for cure or remediation (i.e., those correctable by time limited intervention resulting in permanent changed in a focused domain) would be particularly amenable. However, be particularly attuned to the limited domain in which they are applicable and the need to extend our efforts to areas needing non-linear and non-reductionistic perspectives, like much of the purview of Counseling Psychology.

Training

To be brief, training implications result from the suggestions made related to both theory/research and practice areas. Counseling Psychologists, students and graduates both, will need education in use of non-linear modeling techniques, such as difference equations (e.g., Goldman, 1958). More emphasis will need to be placed on pattern recognition and mathematics related to ChT, such as fractal geometry, so that methods of identifying chaos can be implemented. Use of concomitant indicators of chaos and impact on chaotic dynamic patterns and more emphasis on unobtrusive measures may have to be stressed in research courses. Measurement and assessment techniques to produce usable data will have to be taught and courses in methods of development as well. For example, what can be done to quantify relationship patterns with the specificity, accuracy, and frequency to produce usable data will have to be addressed—a more likely possibility than data directly measuring feeling or thought patterns. The question of whether these approaches and techniques can be developed and used like linear modeling ones (e.g., ANOVA, Structural Analysis, Regression) without a necessarily over high level of mathematical sophistication and training, remains to be seen. Perhaps the most challenging aspect of such training is whether the mindset induced by years of education and training in reductionistic thinking can be overcome.

In practice, training in dynamical systems perspectives—the concepts and terms—will be required for the implementation of ChT implications. If, as I posited, group interventions are to be preferred because of their damping and balancing effects on dynamical systems patterns, then more training in the recognition of interaction patterns and processes in groups will be needed. Counseling Psychologist will have to be educated and trained in assessment approaches emphasizing methods to integrate multiple perspectives and focus on fluctuating patterns. More attention will be needed to process orientation than content. Practitioners, both in group and individual environments, will need training in coping with their own recognition of and reaction to chaotic patterns, probably requiring examination of biases and inclination toward linear, reductionistic thinking and more personal growth, experiential exposure. Rigid adherence to one theoretical perspective will have to be discouraged and meta-theoretical structures introduced. Ways of introducing clients to the complexity of their patterns that encourage, rather than intimidate, will need to be taught, perhaps through the use of group action methods and focus on spontaneity.

There will be a ripple effect from level to level. While implications for change at the more individual level are easier to see, they will impact institutions, Counseling Psychology, and psychology as a whole. On the other hand, initiation can come from any level and be felt on all. 

Curricula will be challenged to accommodate such demands. Addition of courses, or even segments of courses, geared to dealing with ChT implications will burden already stressed systems. However, if these changes are judged necessary, difficult decisions—allotment of scarce resources—will have to be made. I seriously doubt that continuing education workshops, or similar training experiences, will have adequate impact to produce the focus/perspective shift required. Essentially what amounts to a bifurcation of the education and training curriculum, may induce cascade—a pattern we already experience as new foci emerge (e.g., health psychology). The resulting chaos and self-organization could result in creative, adaptive responses of the like we have not yet seen—at least that is what ChT suggests.

To capitalize on chaotic dynamics, conferences could be convened to create a confluence of influences.  Not just Counseling Psychologists but those from other areas in psychology, other disciplines, consumers of psychology, or just about any perspective should be included.  In one way or another the process will eventuate anyway. How to be optimally inclusive, give voice to all influences, will be a challenge. 

A Brief Comment on Drawbacks, Problems, and Limitations


As I hope I have conveyed, ChT is not without its problems. It is not the easiest approach to grasp, to apply, or to teach. We lose much of our ability to generalize from the ChT perspective and tools—those that exist—but ChT does not view that type of predictability as possible. Therapy research and practice are slower because of having to address complexity. And talking about tools, retooling to institute ChT implications is bound to cost—and more than just dollars. 

Many concerns remain unaddressed. Applying dynamical chaotic systems mathematics to social science phenomena in general and to Counseling Psychology in particular leaves many unanswered questions and numerous challenges. Certainly the ebbs and flows of human relations--actions, reactions and interactions—are dynamical and depend on previous states. 

But does this model, 

xn+1 = k xn (1-xn)

or more likely more complex ones, really fit? 

And if it does can it work? Certainly phenomena we deal with logically and intuitive are dynamical—non-linear and non-independent. For example, friendships evidence fluctuations in number of friendships, number of contacts between friends, time spent together, and other significant attributes. But can these vacillations and ones evidenced in other phenomena be considered bifurcations or the result of bifurcation? In some instances yes, in others maybe not. 

Given the accuracy of our instruments, will instrument “sensitivity” increase the chaos potential? How do we measure those variables that generate chaotic patterns in the human sphere that are not easily defined or operationalized?

Exactly what does the k constant from the logistical model represent in human dynamical systems? Change in attitude? Over what values does k range? A fractal dimension can be calculated, but besides quantify complexity, what does it indicate? And other related methodological problems exist as well.

Perhaps the biggest limitation of ChT is that it does not offer the concreteness, nor the direction, of our present approach, and never will. We are left with the discomfort of wanting such assurances, but that is not the nature of ChT.

Summary


Talk about bifurcating, I cannot but scratch the surface of all the ChT implications for theory and practice. A primary four on which to focus are: (a) giving up the idea of  “control,” (b) actively creating and using chaos, primarily through group interaction, (c) generating a more phenomenological, holistic, process oriented approach to assessment and measurement, and (d) reprioritizing and reorganizing the approach to research, practice, and training. 

What of the areas of ethics, impact in and on sub-specialties (e.g., traumatology), personal growth…whatever?  From a question a thought, from a thought more questions…. bifurcation cascade…chaos. Nothing to fear. Rather something to be embraced, on which to capitalize.

Problems with Adopting and Adapting to ChT


Should my arguments prevail, we are still left with achieving the implementation of the changes insights from ChT suggest. The task is, to say the least, a fight against significant inertia.

General Difficulties
The single most problematic aspect of integrating or adopting any alternative view is the lack of general familiarity with it. ChT and the mathematics behind it are not as easily grasped as the present approach with which we are familiar. Application, particularly in the sense to strict guidelines to follow, is not possible because of admitted unpredictability. This situation leads to discomfort with the whole argument supporting the usefulness of ChT driven changes. The question that ChT cannot answer is how applicable it could be. Yet, if the present argument, at least as judged by ChT standards, is compelling, some attempts should be made to see if they are viable.

In the same vein, how ChT implications can be addressed is problematic.  Before any shift can occur a period of transition is necessary. To make a viable transition possible, the infrastructure and support system must be available to inform the profession and to train people in its use. The task requires people to do the training and it must be focused on both those already practicing and those being trained simultaneously. Not only must those fostering the change be informed and competent, but they must also believe in what they are doing in order to attend to a second, related problem.

Inertia of rest--resistance to change--must be overcome (Wilbur, et al., 1995). Convincing competent, trained, practicing professionals who are so comfortable and indoctrinated with the present tenets of psychology to entertain the idea of an alternative, let alone use one, is a formidable task. As Counseling Psychologists we know how people are uncomfortable with and even scared of change. Assuming we as a profession or as individuals are any different is unwarranted and not supported by evidence (e.g., Meier, 1989). 

We must not only overcome inertia of rest but also inertia of motion. The more traditional (e.g., mechanistic) aspects we incorporate in on our patterns (basins of attraction), the more the momentum of our present perspectives are built and the harder and more demanding will be attempts to incorporate opposing influences (e.g., both/and thinking).

The closer alternative views are to the original ones, the easier the acceptance of change. In the case of the Naturalistic paradigm, for example, in-roads have already been made because it overlaps with much of the ChT view. In other cases ChT, however, demands some major shifting.

Challenges for ChT
Shifting to incorporating and using a ChT perspective calls for some radical changes. The self-perpetuating system supporting much of out present approach resembles an addiction--in that the process feeds on itself discounting evidence that does not conform (Cognitive Dissonance Theory, Festinger, 1968). Since the linear, reductionistic approach can still produce viable results if those results are tempered and used in the broader context (i.e., the possibility to control/causation are understood to be limited to a well defined sphere), it should not be ignored entirely, even if doing so were possible. However, its use and the successes, or seeming successes, will in many instances impede, if not prevent, the needed shift (and can be accommodated as special instances—point and cyclical attractor patterns—in ChT). 

Fractal geometry (Falconer, 1990) says that patterns of the type generated by dynamical, chaotic systems must satisfy the properties of Borel sets. The number of such sets, and patterns, is infinite. However, the number of non-Borel sets is also infinite. So the question is not which view is most applicable, but rather which is applicable when. I believe that psychological events fit Borel sets (chaotic dynamical patterns) better—that is more frequently and in more consequential instances--than non-Borel sets (linear reductionistic perspectives). Certainly, both types of events are present in experience.

To echo Tyler (1984), “When we attempt to carry out research (and practice) based on these recommendations, we face serious obstacles...What we need are new strategies that will deal with total patterns or structures rather than number or amounts of separate traits or behaviors.” Unfortunately, the situation is even more complicated, and far more drastic, than either Tyler (1984) or Dawis (1984) characterized it. In the 18 years since these words were written, many changes have occurred. Few, in my opinion, have been good for Counseling Psychology. In fact, if we continue along the present path I fear Counseling Psychology, distinguishable from Clinical Psychology, will cease to exist. We are no longer engaged in an academic discussion of philosophy and research paradigms, but are faced with decisions that will dictate our very survival. 

We can take the easy way out. We can substitute rules and tools as they now exist for the wisdom of change, because researching and teaching the former is more possible. We can swap “objectivity” and distance for relationships, because the former seem cleaner and safer. We can trade mechanics for creativity and spontaneity, because the former is less complicated to deliver, particularly in a time-limited context. We can exchange communication and collaboration for prescription and directive-ness, because the latter promote the illusion of control. We can drop humor and humanness for reductionism and programming, because the latter are repeatable, though not to be confused with replicable. We can pass on the responsibility for making our own decisions, both in therapy and training, to standardization and prescription.

 Can the profession handle the shift? In may respects less well than the clients. We have been indoctrinated more completely. We are cautioned against potential abuses, misuses, and problems generated by deviating from prescribed guidelines, rules, and procedures. By acting as if following this regimen will prevent problems, we have convinced ourselves that they can be prevented or if they do occur we apply the mechanistic,  "more of the same" prescription by adding more rules. These superstitions are further reinforced, circularly, by the litigious-ness of our society, the press toward simplistic, short-term, mechanistic approaches, and the "safety" of rigidly applied, mechanistic interventions that promise relief from the responsibility for making difficult decisions. The implication, which we want desperately to believe, is that adhering to what we know will ensure relief from these fears (i.e., from complexity and chaos).

I am not saying ChT will provide the desired relief either. Quite the contrary, nothing will. The difficulties are part and parcel of not only our profession but also human dynamical interactions in general. We must not only learn to accept the ChT implications and deal more openly and realistically with these concerns. We must also learn to encourage the change process and to engage others in it responsibly (i.e., we must allow and encourage them to take responsibility). Our task is more difficult than that of most clients, because we have much more “un-learning” to do before we can trust ourselves, each other, clients, and others involved to engage responsibly in the process.

Meeting the Challenges
The reductionistic strategy of decomposition can work and is appropriate to address many questions. It can, however, produce wrong, “seem to be” answers to others in instances where decomposing loses the essence of the phenomenon in question (e.g., Betts & Remer, 1998; Remer & Betts, 1997; Runkel, 1990). Simplistic views can invite faulty, destructive decisions when essential complexity is ignored. The traditional approach provides an excellent method for producing tools and rules (Pascale, et al., 2000). As a producer of knowledge, it is the method of “casting nets and testing specimens” (Runkel, 1990).  In strictly circumscribed contexts (e.g., remediation of very specific, behavioral problems like phobias and anxiety attacks) and accepting them for what they are (i.e., means to ends), they offer a sense of comfort, albeit at times a false sense. For addressing problems at the first two levels of Maslow’s hierarchy--subsistence and safety--and for producing or assessing knowledge up to the analysis level of Bloom’s taxonomy, our present approach works well. However, much of the richness of life and the important knowledge and skills required in a complex world are beyond those basics, which can be incorporated in more comprehensive, flexible methodologies

ChT, on the other hand, is an open system, a “method of possibilities” (Runkel, 1990). ChT accepts and even welcomes anomalies and paradoxes as potentially informative and as part of its methodology. The price to be paid for adopting the ChT approach is having to work at the process of “making meaning” continually (Remer, 2003a). Like the difference between a multiple choice instrument and an essay assessment, one can expend energy in two ways, to develop something in which one will vest confidence and “truth” in perpetuity (e.g., the MMPI) or to work at, and many times struggle with, understanding the changing views and influences reflected in the responses a less standardized situation provides. The latter is more demanding--certainly not an easy way out.

Complexity is not only interpersonal--that is, external to an individual--but an internal phenomenon as well. For example, people can feel many ways at once--ambivalent or even multivalent; thoughts can influence feelings. Cognitive psychologists/Cognitive-Behavioral therapists (e.g., Mahoney, 1974; Meichenbaum, 1985) and Rationale Emotive therapists (e.g., Ellis, 1962) attempt to do just that. However, the linear explanation that feelings are caused by thoughts is inadequate, too simplistic and confining to account for the reciprocal determinism of thoughts, feelings, and actions (Bandura, 1986, 1989, 1991). In this and other similar instances, linear reductionistic approaches can be applied but have to be contorted to fit the demands of the situation. But the fit is not a comfortable one and the effort necessary to do so enervating (e.g., Fischer, Jome & Atkinson, 1998). Part of the problem lies in the reductionistic view of the complexity of the behavior pattern being a product of the multiplicity of the system. Even simple systems—such as those modeled by logistical map--can evidence complex patterns; multifaceted systems can produce simple patterns. The key to the chaotic pattern complexity lies in the non-linear, non-independent attribute of the system, not in its number of components per se. Exploring ChT, one can readily ascertain that its tenets fit and account for the phenomena better and more comfortably. 

We may produce excellent, simple maps (more AAA Trip-tickets), but we must remember, the map is not the territory. Simple maps are very useful, but when you are on the road, they will not get you around the accidents, the detours, or guide you in exploring the serendipitous byways. They seem to provide safe directions, until the territory does not match the plat. So we can use maps as far as they can direct us and we have to be able to tolerate the discomfort or embrace the risk, challenge, and excitement of straying from the standard, charted path when we recognize the maps will not work to our benefit. 

Much as I may seem to be saying we should return to the “old” conception of Counseling Psychology, I recognize that “returning to the days of yesteryear” is literally “unthinkable.” As ChT says, we cannot consciously erase the past influences from the patterns they have helped to create. What we have thought, done, and felt are now parts of us. If going back were possible, “back” would not be the same (like going home to visit the neighborhood in which one grew up). We cannot unthink, undo, or unfeel our experiences--Cognitive-Behavioral therapies to the contrary. To attempt to do so is like trying not to think of an elephant. So what can we do?

ChT can suggest strategies (e.g., Butz, et al., 1997). We can incorporate our present methods in a larger, more powerful, more functional pattern (basin of attraction). Employing ChT in practice, theory development, research, and training. We can try to induce bifurcation cascade (Pascale, et al., 2000). We can use multiple paradigms (strange attractors) at once. For example, Counseling Psychology journals could print far more non-reductionistic oriented articles, and concomitantly and consciously, far fewer ones oriented to linearity and reductionism. The resultant chaotic state will require our “system” to self-organize, producing a different strange attractor/basin of attraction. What should that pattern be? Even if I could dictate, I could not guarantee what it would look like--trying to do so might very well produce exactly the opposite effect. I do know that the process will be uncomfortable and even scary. Welcome to chaos. I believe that the outcome can hardly be worse than the pattern in which we find ourselves now. I trust that the self-organization will incorporate all the influences involved, including a strong impact of the basic values, attitudes and ideas on which Counseling Psychology, as a “distinct” sub-discipline, was conceived--as long as they are strongly introduced as influences in the mix.

Again, I realize that, in reality, we will never again be distinct, if we ever were. Some Counseling Psychologists will choose to be Counseling Psychologists with a “clinical” bent, just as some Clinical Psychologists will choose to have a “counseling” tendencies, or some psychiatrists are therapy oriented. Still, I think we should make every attempt to offer the sub-discipline of Counseling Psychology as a viable alternative, distinct at least by definition and identity, if not by practice.

What could make us different? As already alluded to earlier, and as recently noted by former APA President, Martin Seligman, “We have done good work repairing damages. The problem is we’ve forgotten about one of our other missions: making normal people’s lives more fulfilling and productive.” (Clay, 1997) This charge sounds like a perfect fit for the definition and ”old” goals of Counseling Psychology. We could start by being much more positive, growth oriented, preventive. ChT orientation could fill the bill, being seen by some (e.g., Butz, 1997) as more appropriate for “counseling type” clients who have more cohesive systems’ boundaries--that is, who can tolerate complexity/chaos and use the experience productively (though personally, I disagree with the limitation). It can help clients accommodate the mix (both/and) of attention to both fun/play (Blatner & Blatner, 1988) and the serious challenges of life-span development (Butz, 1997). 
Concluding Remarks and Observations

Despite shortcomings, the constructs of ChT--phase space, strange attractors and their basins, fractals, self-affinity, bifurcation and bifurcation cascade, unpredictability, and self-organization—can contribute both insights into human dynamical patterns and the language to express them. Whether these applications turn out only to be analogous—or even metaphorical—remains to be seen. Perhaps, we are closer to more solid empirical footing than it might seem, depending on how stringent are the criteria we choose to adopt and apply.

Some may have found my use of or allusion to chaos in a colloquial sense and a scientific, mathematical sense perplexing and distressing, even though I offered an alert and kept it to a minimum. I hope that a link was forged between the two, for example, bifurcation cascade on the feeling level being uncomfortable, or worse, disconcerting and producing ambivalence, on the thought level confusing and demanding a struggle to make meaning. The point was that, if I am right and ChT applies beyond being a metaphor, this experience is the part and parcel of ChT for Counseling Psychology. This phenomenon is what clients have to deal with and we have to learn to deal with ourselves.

Must all that we have gained and learned applying linear, reductionistic approaches have to be abandoned? No. Just as Newtonian Mechanics fit well for specialties such as Mechanical Engineering, a place will always exist for the approaches, techniques and application of many of our present tools because limited relief and remediation will always be necessary--and some things can be examined productively using a reductionistic approach. Within a limited context they do not conflict with the ChT broader view, just as Newtonian Mechanics does not conflict with Relativity Theory. Personally, I prefer to cede this area to Psychiatry and Clinical Psychology because our energies are needed more elsewhere. 

Although Counseling Psychologists may be competent to intervene effectively at all levels of Maslow's hierarchy, we cannot do so if we are to maintain an identity of our own. By choosing to act like Clinical Psychologists we will be seen as Clinical Psychologists. Soon our programs may be subsumed in Clinical Programs. Next they may cease to exist at all. We must emphasize fewer strange attractors, if we are not to spend our lives in total chaos. Personally, I would like to see us concentrate our efforts in the upper levels of Maslow’s hierarchy, in such demandingly complex, non-linear areas as communication, self-actualization, will, love, and joy, leaving the remedial to psychiatry and clinical psychology. I think people will want what we have to offer.

You have heard similar arguments before in the debate over the applicability of the Post Modernist paradigm vis-a-vis Logical Positivism. What is new is that ChT offers some mathematical insight into the reality of dealing with dynamical, chaotic systems, and a possible unifying solution to these seeming dilemmas and dichotomies. This embracing perspective, that seems to fit the defining characteristics of Counseling Psychology well, comes at a critical moment in the development of Counseling Psychology, perhaps making the solution more tenable and implementable.  

While ChT may also have much to say about a paradigm shift, not just for Counseling Psychology but for psychology as a whole, that focus is for another time and another forum (e.g., Remer, 2002a). At the moment and in this forum, I hope that I have made the case that ChT has important implications for the practice and further development of our discipline.

The classic observations of Edward C. Tolman (1948) are apt here:

 Over and over men are blinded...My only answer is to preach again the virtues of reason--of, that is, broad cognitive maps. Only then can (we) learn that...we beings...are mutually interdependent...I cannot predict whether or not we will be able, or be allowed, to do this, but I can say that, only insofar as we are able and are allowed, have we cause to hope. (pp. 239-240)

This hope may not be as far-fetched as it might seem. The situation did attain in the late 60's and early 70's--when Counseling Psychology was at its peak. People came to counseling/groups for growth/encounter/self-organization, not just to heal. I believe we can and should seize the opportunity presented us by the chaotic state of our profession. If we do not panic--allow the chaos to disorient us totally--we can reassert Counseling Psychology as holistic, positive, synergistic force it was during the Human Potential Movement.

Let me leave you with one more example of applying ChT. The production of this manuscript—the process of review, revision, editing, and publication—is an example of chaotic dynamical patterns at work. Some reviewers liked it, others hated the same things those reviewers loved (e.g., the tone, the informality, the structure). Some wanted it expanded, others wanted those same areas cut, or even eliminated entirely. The ideas of the author, the reviewers, the editors al went into the mix interactively—bifurcation cascade resulted. The final document is the result of the self-organization of those chaotic patterns. It is a strange attractor producing new patterns of thought, feeling, interaction, and, hopefully, behavior—patterns self-affine, fractal, and unpredictable.

After reflecting on such experiences, I am reinforced for my belief in embracing chaos. I have been asked what that imprecation means. Embracing chaos: being fascinated with the complexity and patterns of life, at all levels; at times impressed, at times awed, at times overawed. Always intrigued. So much to study…so much to learn…so many challenges.

If you are reading these words, I have had my say--a longer one than I originally intended. If I have “caused” some chaos, good. Chaos is my intention--although the effort at producing it may be unnecessary, since we already seem to be in the midst of it. Maybe it will be enough to promote significant reflection…and self-organization. After all, is that

not the purpose of a “Professional Forum?”
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Footnotes
1 I will use the label “Chaos Theory” (ChT) rather than other possibilities, especially Dynamical Systems Theory, because it is not only adequately descriptive, but also relatively concise and draws more attention and interest. However, Dynamical Systems Theory is, in some ways, more descriptive and has a more ameliorative connotation. 

2 The following condensed explanation follows that presented by Wildman and Russell (1995), itself a simplified exposition. The mathematical results are presented “avoiding any indication of how they were obtained, in order to minimize technical language.” For such proofs, their readers are referred to an extensively more mathematical bibliography. I will not duplicate their referrals here. Interested readers can start with their more detailed exposition and follow the trail as far as they like
3 B. F. Skinner’s (1953) comments about the power of technology aside, Roger Penrose (1989, 1994) convincingly demonstrates the limits of the mechanistic/technological approach, specifically in the domain of human intelligence—the mind cannot be duplicated by a machine. To believe that human beings are machines that can be fixed by technology alone, without regard to therapeutic relationships, mind-body links, and other less than tangible factors is erroneous. 

4I will be using the term “chaos” in a number of different ways in this discourse—as a mathematical construct, as description of the complexity of our life situations, and as a word to capture the sense/feeling that comes from experiencing a lack of control and concomitant disorientation/confusion. The mathematic context is well defined. It is that definition to which the other uses relate. Some may find the other, less rigorous, less mathematical uses disconcerting, when incorporated in the same argument. If so, I apologize for my lack of scientific rigor. My contention is that ChT, as a mathematical approach to non-linear modeling, has much to say about the “chaos,” in a more generic, colloquial sense, we experience in our lives. “Chaos,” however, captures and describes that experience well.  If/when we can produce actual data, related to the phenomena I wish to address, amenable to the use of non-linear modeling techniques that mathematical ChT requires remains to be seen--personally I think never. Whether this stance renders ChT as more a metaphor than a model or map is a moot point.  In any case, the issues raised are substantive and germane, in my opinion. 

Also, although ChT is grounded in Logical Positivism and derived on that basis, I contend that circumstance does not, in and of itself constrain ChT to provide support for the basic psychological assumptions, quite the contrary.  Just as can be seen from Godel’s theorem, just because the logic and mathematics of an argument are grounded within a system, doe not mean that the results have relevance only to that system or support that system’s use exclusively.

5Some of my characterizations of these attributes are moot. They do represent my perspective and opinions. I believe they are supported by evidence and citations offered in the text. I will not repeat that information in this table. Many of the citations themselves offer interpretations of data and/or opinions, so if the reader wishes to take these characterizations as my interpretations, please feel free to do so, and to dispute them.

6Bandura, as noted, coined the term “reciprocal determinism.” That description, it has been argued, places the further development of behaviorism/psychology, of the kind I advocate, squarely in the cause-effect perspective. I beg to differ. First, given the connotation, if not the denotation, of  “determinism,” the question arises of where this phrase is the same as “reciprocal causality.” If taken that way, I would argue, that the phrase is oxymoronic, since the cause must precede the effect temporally. I would substitute the phrase “reciprocal influence.” In addition, the recognition of the need to attend to non-linearity by a behaviorist does not per se make Bandura’s view consonant with previous assumptions.

7 We do this type of “rationalizing” anyway, when the results do not match expectations, albeit grudgingly and/or begrudgingly. Cases are made for the use of the wrong research method, the wrong outcome measure, inadequate analyses, and so forth, to justify taking another, different look. These contradictions often represent different views of the focus under study. They need not be mutually exclusive, if acknowledged as different, valid (perhaps) perspectives. ChT is amenable to, if not demanding of, this approach.

8 From a rather different perspective, Smith and Glass (1977) actually did unwittingly employ a ChT perspective in their seminal meta-analysis research. By including all research studies they found, regardless of the adequacy of the statistical “control” exercised and despite trying to include adequacy as a factor unsuccessfully] they allowed a degree self-organization of the many, chaotic results of therapy outcome studies. They even argued that the results of their analysis must be strong to overcome the confounding/dilution of “weak” studies. In a sense, they recognized that the pattern induced (the strange attractor of therapy) was evident. Unfortunately, they had no method for including qualitative data, so the self-organization is probably incomplete--although, personally, I believe that data would only have strengthened their conclusions. Ironically, the major “fault” attributed to their efforts--the inclusion of all studies regardless of their having met the stringent requirements for rigor--turns out to be their major positive attribute from a ChT view. 

Table 1

 Attributes of Chaos Theory (ChT)5
ChT Attribute          


        Contrast (Belief in ... vs. in...)

Reciprocally Influential

Ability to attribute causation vs. Mutual Influence6
Dynamic



Enduring explanation vs. Changing perspectives

Inclusive (Both/And)

Competing explanation vs. Inclusion of possible alternatives

Possible



Ruling out by stringent criteria vs. entertaining/combining alternatives

Non-linear


Linear flow of action vs. Non-predictable pattern flow

Subjective


Separation of observer and object vs. Influence of observer/perspective on  observation

Objective truth vs. Inter-subjective consensus

Organismic


Humans as machines vs. Humans as adaptive organisms

Holistic



Examination of components vs. Examination of an entire entity

Open



Admissibility only of objective information vs. Inclusion and consideration of all types of information

Present Oriented


Control and prediction vs. Description and acceptance of limitations on  predictability and influence

Complex



Ability to reduce explanation to universals vs. Changing and adapting to circumstances

Interactive (Synergistic)

Whole equals the sum of the parts vs. Whole can be different from (greater than) the sum of the parts

Cooperative/Harmonious

Controlling and determining outcomes vs. Influencing and adapting as required

Irreversible


Ability to fix and return to previous states vs. Change being impossible to erase

Deterministic (Irreversible)

Ability to choose/reverse outcomes vs. Theoretically able to but practically not

Balanced (Adequacy-Oriented)
Ability to find a truth vs. Acceptance of an adequate explanation for moment

Figure Titles and Captions

Figure 1. Bifurcation and bifurcation cascade

Figure 2. Non-linear, intersubjective research process: Interaction of strange attractors

