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Abstract

Based on our approach to complex dynamic systems, ambiguity of heuristics is a necessary tool to deal with objective ambiguity and complexity of the real world. I discuss various aspects of ambivalence of heuristics aimed to (a) decrease and (b) increase uncertainty in complex social worlds. Different kinds of asymmetry, paradoxes and contradictions in the creation and use of heuristics for diagnosis, prognosis, and control in social worlds are considered in such socially meaningful areas as stimulation and inhibition of others' development, translation of knowledge and masteries vs. keeping secrecy and ignorance, evaluation of humans' potential to create novelty, etc. Ambiguity of developmental paths related to objective uncertainty of real world, and to ambiguity of the heuristics used in main human activities is discussed.
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A very important feature of the concept "heuristic" is that its meaning is ambivalent and ambiguous itself. On the one hand, "heuristic is the art and science of discovery and invention" (Heuristics). To discover signifies "to gain sight or knowledge of for the first time" (Webster's desk dictionary…, p. 258). In this sense, heuristic is related to creation of novelty.

On the other hand, heuristic is understood as a way of reducing of a number of possible variants of behavior, where only some small part of the variants are appropriate, and the others are non-appropriate. Tversky and Kahneman, the founders of a new approach called "heuristics and biases" had proved that, in many situations, people rely on a limited number of heuristic principles which reduce the complex tasks of assessing probabilities and predicting values to simpler judgmental operations" (Tversky & Kahneman, 1974, p. 1124).

In terms of problem solving, reducing of a number of possible variants of a solver's behavior can be interpreted as reducing nodes' children of a search tree (i.e., reducing so named branching factor–cf. Branching Factor). This reducing is necessary, if the branching factor is too large and leads to combinatorial explosion of variants to be considered (e.g., in chess game).

Yet a problem of search and selection among something that already exists and, moreover, is presented in a surplus and hindering number, by reducing and cutting off most of the variants, looks opposite to a problem of creation of something unique and novel, which has never existed before. Of course, these two problems are related. To cut and reduce the nodes, one should create ("grow") the search tree, and structure of the created tree will influence process and results of creation of ways of cutting off its nodes.

Another aspect of the ambiguity of heuristics is that, in contrast with algorithms, the heuristics just increase probability of successful solving problems but do not guarantee this success. Yet a general rule is that efficacy and universality of rules are being in reciprocal relations (Venda, 1990). The more a rule (a prescription, a strategy chosen) universal is, the less it effective is. Consequently, one can see that algorithms are the most effective procedures, because they guarantee either an exact decision of a task given in a finite number of steps or an answer that a decision is absent (a set of decisions is empty). Yet an algorithm can be applied only in the area, for which it has been designed, and cannot be applied without its modifications even in an adjacent area. In contrast with it, one can apply the same heuristics in different areas–but with lower efficacy than algorithmic efficacy.

Possibilities and limitations of heuristics in complex social worlds: an approach for complex dynamical systems

Main types of activities in complex social worlds are:

– diagnosis of current statements;

– prognosis of the further development;

– management and control–to transit from the current statement to the desirable ones and to avoid undesirable.

In this article I will consider ambivalence of heuristics aimed to success of these activities. Complex social worlds (like any other complex dynamic systems) have essential features differing them from simpler systems. The features define possibilities and limitations of heuristics as tools of human activities in areas of complex dynamics.

Non-transparency of complex systems

A complex dynamical system cannot be transparent in a measure allowing the only definite description of the system. The system requires a set of different and mutually supplementary descriptions. The more the system complex is, the more its different descriptions are necessary for its understanding.

Non-universality and ambiguity of strategies

In complex dynamical systems, main components of human activity cannot be based on invariant and exact prescriptions (algorithms) and notions. These components are the following (Poddiakov, 2000):

– setting of goals;

– choice of criteria for optimal decisions;

– planning;

– estimation of deviations of the activity's results from the goals set;

– figuring out causes of the deviations;

– search for a way to decrease the deviations;

– search for a way to redefine goals.

Formulation of efficient exact prescriptions (rules, algorithms) and notions for all the components is possible, but they will be unavoidably local (nonuniversal) and context-dependent. Thus, activities realized in correspondence with exact notions and prescriptions are of great scantiness in complex dynamical systems, and heuristics of varying uncertainty and ambiguity are more important. Ambiguity of the heuristics is a tool to deal with objective ambiguity and complexity of the real world (Poddiakov, 2000).

Objective impossibility of universal exact prescriptions leading to the results prescribed in "one-to-one" way signifies freedom of choice and objective necessity of creative search. Pessimistic or optimistic estimation of the necessity of the creativity depends on a world outlook of a person and aims s/he tries to reach. In complex dynamical systems, teaching based on universal invariants and exact prescriptions is impossible too, because such teaching would require giving students invariant universal and exact knowledge and rules, which are absent in the areas of complex dynamics. Cognition of a complex dynamic system requires multiple goal setting. These variable multiple goals should be of different types and levels (Dörner, 1997). Some part of the goals will unavoidably be in competitive relations with one another.

"Parasitism" in cognitive models

Theoretical deductive models of any level of perfection are not sufficient in principle for cognition of complex dynamic systems. Any advanced deductive model has so called "parasitic" features (parazitnye svoistva modeli) (Pyatnitsyn, 1984). It means that any advanced deductive model has its own features, which do not reflect features of the system modeled but distort a picture of the system. Attempts to reveal and terminate the parasitic features can be oriented either to design of a more complex and advanced model or to simplification of the original model (because simple models do not necessarily have parasitic features). Both ways have their shortcomings: too simple models are not appropriate to complex dynamical systems, and advanced models of next generations get their own parasitic features. This problem does not have a general solution.
Algorithmic undecidability and metaheuristics in complex problems

Choice or creation of heuristics appropriate for the problem being solved cannot be based just on algorithms. Among others, a most essential reason is so called algorithmic undecidability (or insolubility) of some important kinds of well-defined problems. It signifies that there is neither any general algorithm to solve problems of a given class, nor an algorithm of dividing the class into subclasses, and subsequent application of subclass-specific algorithms (Penrose, 1989; Undecidable: http://www.serebella.com/encyclopedia/article-Undecidable.html). It may look paradoxical and provocative for a solver, because all the problems of the given class have the same formal structure of data and demands, but different and often unique methods of solutions, which, in principle, cannot be generalized and presented in algorithmic way. Often solutions of an individual problem, belonging to algorithmically undecidable problems, are possible, but the solutions require creation and use of meta-heuristics–rules of higher orders to manage algorithms and heuristics of lower orders and combine them in a solution most appropriate to the problem being solved. Impressive description and profound analysis of such rules for solving complex problems (including socio-economic ones) are given by Dörner (1997).

Necessity of real exploratory interactions with a system

Shortcomings of deductive theoretical models and algorithmic methods of cognitive problem solving lead to the fact that practical exploratory interactions with a complex dynamical system are necessary to reveal phenomena, which are not shown by the models and methods (Poddiakov, 2000). Aims of these exploratory interactions and different search trials are changes of measures of ambiguity in different dimensions. Results of the real interactions cannot be predicted completely, because of unavoidably incomplete transparency of a complex dynamic system. A consequence of the unpredictability of real exploratory trials can be: (a) unexpected discoveries of something unknown and unpredicted, which cannot be conclude from theoretical models, and (b) errors of different heaviness, including fatal errors.

Ambivalence of emotions

The two main emotional features in a human being who explores a complex dynamic system are doubt and readiness to accept the ambivalent, predicted and unpredicted, results of actions. These emotions reflect objective impossibility of finding "the only best decision", which would look "right from all points of view". The decisions concern choices of a general approach, a hypothesis, a method of actions, a criteria for results, etc. All of them will unavoidably ambivalent in a complex dynamical system.

Multidimensionality of results of interactions with a system

While interacting with the complex dynamical system, a human is changing him- or herself in unpredictable and complex way in cognitive, emotional, personal, and social dimensions (Poddiakov, 2000). Some of directions of the changes can seem development and some others–degradation.

Heuristics of control and heuristics of prediction: asymmetry and contradictions

The fundamental ambivalent feature of the world is that behavior of stable systems is predictable but difficult to be changed and managed, and, in contrast, behavior of unstable systems is much easier to be changed and managed but hard or impossible to be predicted (Leonov). An unstable complex system has so called horizon of prognosis (Malinetsky & Potapov, 1998). Prognosis going beyond the horizon is impossible. This is not consequence of our low thinking abilities. The impossibility of prognosis beyond the horizon is of the same objective kind that impossibility of perpetual mobile (Ibid.).

Controllability and predictability are objective contradictory characteristics of the systems. Interestingly that the contradictory is also presented at the level of individual strategies for dealing with such a system. Participants, which are managing a computer scenario of a complex socio-economic system at higher level, usually predict its behavior at the lower level, and vice versa. These negative correlations between efficiency of heuristics of control and of prediction were found in many experiments (Frensch & Funke, 1995). It does not mean that there were not excellent solvers, which both managed and predicted behavior of the system at the highest level, and participants, which solved both kinds of problems at the lowest level. Yet a number of such people with approximately equal levels of problem solving were significantly less than a number of participants with the asymmetry of management and prediction.

Human thought may use "controllability–predictability" opposition to achieve some aims by applying appropriate heuristics. For example, to take a social system or its part under one's own control, a person or a group may destabilize the system in hopes to win the subsequent competition for the control. (Fishing in troubled waters is easier–this is a heuristic of common sense.) So if one is not satisfied with the definiteness of the current situation (e.g., if the situation looks definitely very bad for him or her), s/he may tries to change it in any way. Any ambiguity and indefiniteness looks more attractive than the current definiteness and clarity, which seems too pessimistic, repressing, frustrating. In social worlds, taking control via destabilization can be both moral and immoral. A problem is what for the waters are made troubled and which fishes one tries to fish (which aims to reach).

The trend to make such destabilization reflects an aspect of crisis management, which is understood not only as management in crisis situations, but also as management, which is aimed to create and use crisis situations for one's profit (Grachyov & Mel'nik, 1999).

Control of others' behavior, which is based on understanding of the others and social relations between them, requires reflexive thinking, in Lefebvre's (1977) terms, or recursive thinking, in Flavell's terms (Flavell, Miller & Miller, 1977/2002). Both kinds of terms describe reasoning like "I think you think that she thinks, …," etc. Although reflexion can promote success and only good gamblers are able to increase depth of recursive reasoning (i.e., the length of the chain "I think you think that…"), it has been shown in reflexive game theory that this increase may lead to a danger of getting into troubles of "surplus wisdom" and sequential loss. A good gambler with a higher level of reflexion overestimates a rival (or a partner) and thinks that the his or her level of reflexion is high as well. Yet if the rival (the partner) really has a lower level of reflexion, it may lead to loss of the better gambler (Pospelov, 1989). So heuristics of recursive reasoning aimed to predict and control others' thought and behavior are of great ambivalence not only from moral, but also from cognitive point of view. Complex interactions between cognitive and moral heuristics leading to paradoxical and even absurd moral judgments are revealed by Sunstein (2003).

Stimulation and inhibition of others' development

Complex social worlds involve many individuals, groups, etc., which are in cooperative and competitive, friendly and hostile relations with one another. Help and counteraction to others' development become integral parts of functioning of a social world and one of the main oppositions in social interactions. Because of multiple positive and negative loops between structures and processes in a complex dynamical system, not only simple, but also complex and advanced help and counteraction are possible. They include the following (Poddiakov, 2000):

– complex developing help aimed to cause mediated positive synergetic effects in complex development (cf. Vygotskian statement that one step in teaching a learner should lead to two steps ahead in the learner's development);

– complex advanced counteraction aimed to cause mediated and multiple detrimental effects in development ("domino effects");

– developing help via specially set barriers, hindrances and other kinds of counteractions;

– complex advanced counteraction made by means of illusory help (Machiavellian help, "Trojan horse" help), which is really aimed to cause mediated detrimental, single or multiple, effects in development (premeditated "upside-down" help).

Also different combinations of help to others in definite areas and simultaneous counteraction to their development in other areas are possible.

One can see that all the kinds of complex help and counteraction require advanced heuristics of development management and of prediction of the development.

At the same time, because of multiple and incompletely predictable positive and negative loops in complex dynamical systems, complete and perfect reaching the aims taken is impossible. Effects of real development owing to (a paradox!) counteraction to the development often do appear. The reasons for this seeming incongruity are the high motivation of fights, the creativity aimed at overcoming the barriers set up by counteracting persons, and the aim-directed learning of new information and strategies from the other in spite of the counteraction (Poddiakov, 2000). Also, unfortunately, effects of inhibition of development in conditions of help to the development can take place.

Let us consider these issues in more details, using examples from area of education and teaching/learning, which is considered as one of most important in the modern complex social world.

Even if an educator (a teacher, etc) has the best intents and applies the best teaching methodology, unpremeditated counteraction to learners' development may emerge. Ashby (1962) has shown that any mental ability (including memory, intellect, learning ability, etc.), which seems progressive and providing success of activities in some conditions, can be a source of failures and damage in different environments; and a person, which has a high level of ability, may get into troubles namely because of the ability. Universal ability, which provides success in all environments and is always of profit for its owner, is impossible.

According to Baltes (1999), developmental growth and decline, gains and loses are inseparably linked with one another, and any developmental step towards one direction is linked with regress or impossibility of developmental steps towards another direction. It is because of limitations of human resources and not only synergetic, but also contradictory and mutually inhibitory relations between abilities.

Ashby's and Baltes' statements signify that any teaching technologies, which make a learner ready to activities in definite circumstances, at the same time paradoxically made her or him unready to differing circumstances. So one should agree with Tsukerman (1998), which emphasizes necessity of responsible consideration of any teaching technologies to reveal not only developing opportunities of the technologies, but also hidden and unavoidable inhibitory influences of the technologies on some abilities.

Relations between abilities to learn and to be taught in a social world

An advanced teaching technology tends not only to teach a learner masteries in some domains, but also to make a learner more sensitive to influences of this technology. It is a condition of more and more effective learning of the student in the framework of that technology. Here a problem of relations between learning abilities and abilities to be taught emerges. Commonsense may say that these abilities are (almost) the same. In Vygotskian approach, synergetic relations between the abilities are postulated. Zone of proximal development (ZPD) of a person is defined as things that the person cannot learn by him- or herself but can learn under teaching (tutorial) guidance of a more advanced person.

One can see that abilities to be taught are determined not only by the information-proceeding capacity of the learner, but also by his or her social competence, ability to understand the teachers' desires and values (i.e. empathy), and readiness to follow these desires and values. Respectively, too large ZPD and high-level ability to be taught can mean that a person is "amorphous and without fixed identity. ... He is other-shaped rather than self-created" (Benson, 2001, p. 134). This is the contradictory and ambivalent essence of the learning ability and instructiveness understood as ability to develop (get developed) under others' guidance (Poddiakov, 2002).

Benson addresses the issue of child-soldiers (the Khmer Rouge in Cambodia, the child-soldiers in Liberia, Sierra Leone, etc.). He emphasizes that very often children become "successful" soldiers and pitiless killers because of their malleability and the immoral, but effective, "tutorial guidance" of adults. The zone of proximal development of these children allows them easily to learn how to torture and kill under the tutorial guidance of more competent killers, and easily to learn the values of "the ideal soldier" in the course of interactions with these "more advanced" persons. In less extreme, but more frequent cases, children are taught to steal, swindle, and so on.

It is of interest to consider here research methods for study of humans' abilities to learn patterns of immoral behavior. Let me mention Stanford Prison Experiment, "which was a classic demonstration of the power of social situations to distort personal identities and long cherished values and morality as students internalized situated identities in their roles as prisoners and guards" (Zimbardo, http://zimbardo.socialpsychology.org). The experimental situation had very negative and traumatic real effects on the participants (Haney, Banks, & Zimbardo, 1973; Haney & Zimbardo, 1998). These effects resonate with abuses at Abu Ghraib Prison (see Stanford Prison Experiment: http://www.prisonexp.org). From point of view of experimental psychology, experimenter bias took place in that experiment. Zimbardo, a psychologist, which took the role of a prison superintendent in interactions with students playing roles of guards and prisoners, writes about himself: "I was thinking like a prison superintendent rather than a research psychologist" (http://www.prisonexp.org/slide-27.htm). One can see that Zimbardo's own behavior in the interactions was instructive for the participants. So not only roles imposed on the participants but also personal instructive implicit influence of the experimenter could be a reason of the real traumatic effects. There were no the experimenter's explicit instructions for the students-"guards". Yet preliminary ambiguity of samples of guards' behavior in the students' beliefs could turn, under the experimenter's powerful influence, into orientation towards behavior of real cruel guards.

I think that, in contrast with ability to be taught, ability to learn independently is closely related with a person's ability to define that what Benson (2001) calls space of responsibility of self. A person does not allow him- or herself to deploy some capacities of the self, because the appropriate actions are unthinkable for the person to make or to learn (Benson, 2001, p. 133). In other words, s/he does not learn in spite of all the efforts of the other person, because it is unthinkable for the first one to come into some zones of development. Here, a mechanism of responsibility diminishes the learner's zone of proximal development.

In other situations the zone of proximal development may be not diminished by the pressure of self-responsibility, but rather extended, if a person feels the responsibility to learn something, even in spite of a lack in her or his capacities, or direct counteraction from others (Poddiakov, 2002).

Translation of knowledge and masteries vs. keeping secrecy and ignorance

The most important objective that is being translated in the teaching/learning processes seems to be a system of values. If the recipient of teaching efforts definitely accepts and shares the value system, it serves a main criterion of success of teaching, even if the person is not very successful in the mastery of some specific domains. However, if the person does not accept the system or a question about the acceptance is without answer, the person responsible for teaching considers it as a very serious failure, even when the person taught has acquired great mastery in a number of concrete activity domains.

Moreover, such mastery can be thought dangerous where the person has accepted an opposite and, respectively, hostile system of values, because s/he can use this mastery to reach aims incompatible with those of an educator. For example, instruction of non-professional pilots became increasingly restricted in the United States after kamikaze pilots terrorized the country on September 11, 2001. Another example concerns natural sciences. A chemistry teacher should understand that the knowledge s/he gives to students can be used by some of them to make explosives. Teaching physics, chemistry, biology to fanatics can lead to horrifying results (Zagorsky, 2002).

Thus, usually a person responsible for the instruction of another person tries to organize the system of influences on him or her at two interrelated levels. The main level is stimulation of the last one to accept and share the main values of the influencing person and the community (society) s/he presents. The subordinated level is stimulation of the person to acquire competencies and masteries in specific domains to realize these values, and prohibition of some other directions of activities and development.

Valsiner emphasized that "it is important for social institutions to promote the development of ignorance and competence in the case of children at the same time" (Valsiner, 2000, p. 243). Also he has developed Vygotskian idea about zone of proximal development and introduced concepts of zones of promoted action and of free movement. The zone of promoted action is a set of activities, objects and areas that constitute the child's environment, within which the child's actions are facilitated and encouraged by other people, but non-compliance with the social suggestions has no repercussions. The zone of free movement specifies the structure of the environment functionally available to the developing child at a given time (Valsiner & Hill, 1989). One can enrich this idea, taking into account not only values of facilitation, but also values of decrease of possibilities, inhibition and prohibition of some activities. Then one can present the following continuum of zones determined by values, namely zones of (a) prohibited actions, (b) non-desirable and inhibited actions, (c) free movement, (d) desirable and promoted actions, and (e) obligatory actions.

One should differ between altruistic and egoistic counteraction to others' learning and development. It is evident that people, who are going to become robbers, must not be taught to shoot–if we have information about their intents. Altruistic inhibition of and counteraction to the other's learning and development is related to the main values of a society, from the point of view of which some activities are detrimental, dangerous, and so on. Egoistic counteraction to and promotion of ignorance is related to the counteracting persons' own interests (Poddiakov, 2004).

In general, development of individuals, social groups and societies is under influence of two opposite and interrelated types of social interactions:

– stimulation of learning, education and development;

– counteraction and inhibition of them.

It means that learning and development, related to others' counteraction, are not separated and applicable to exclusive cases, but a fundamental psychological and educational phenomenon. The counteraction and inhibition of learning and development are as just as necessary and inevitable as the institution which promotes learning and stimulates education.

Respectively, future of humans is determined not only by achievements in heuristics for learning and instruction, stimulating cognitive and personal development, but also through achievements in heuristics for counteraction to the learning, instruction and development (Poddiakov, 2001).

"Trojan horse" teaching

A phenomenon, which looks perhaps most paradoxical from point of view of explicit theories of education, is "Trojan horse" teaching. In this type of counteractive behavior, a "teacher", ostensibly helping his or her rival to learn something, really teaches the rival useless or disadvantageous things. Cases of Trojan horse teaching can be found in various age, social and professional groups, and in various domains – from children's plays to teaching military activities and high-competitive business. This type of behavior is an object of interdisciplinary research related to the theory of human capital, the theory of agency, knowledge management, the theory of conflict, and to social and educational psychology (Poddiakov, 2004).

Ambivalence of cognitive heuristics used by different persons for evaluation of some aspects of Trojan horse teaching has been found in results of administration of an original survey containing 11 items, including the following.

1. In a tale, a fox teaches a wolf how to catch fish in an ice-hole, using the wolf's own tail. As a result, the wolf freezes to the ice and experiences other troubles. In your opinion: are there similar situations of "instruction with evil intent" in real life?

2. Do they happen in schools or universities?

3. Has anyone tried to conduct teaching or instruction with "evil intent" towards yourself?

4. Have you conducted teaching or instruction with "evil intent" towards anyone?

5. Has anyone tried to conduct teaching or instruction with "evil intent" towards yourself during the fight for school (university, etc.) grades and opportunities?

6. Have you conducted teaching or instruction with "evil intent" towards anybody during the fight for school (university, etc.) grades and opportunities?

Options of answering these questions are "no", "rarely, "from time to time", "often", "very often".

This version of the survey was administered to a sample of Russian participants, a portion of which where students and a portion of which were laypeople. A very similar version of the survey has also been offered to Russian school and university teachers. Changes in this version were the following. The 5th and 6th questions included words "during the fight for social status, estimates, financial profit, and other outcomes" instead of "during the fight for school (university, etc.) grades and opportunities".

A most interesting feature of the teachers' answers was that the following. In contrast with the ordinary participants, the teachers more often gave affirmative answers to the questions with the specification "during the fight for..." (i.e., to the 5th and 6th questions) than to the previous more general questions without the specification (i.e., to the 3rd and 4th questions). For example, 34% of the teachers gave affirmative answers to the question "Has anyone tried to conduct teaching or instruction with "evil intent" towards yourself", and 47% of the teachers gave affirmative answers to the question "Has anyone tried to conduct teaching or instruction with "evil intent" towards yourself during the fight for school (university, etc.) grades and opportunities?".

Though this logical contradiction concerning logical class inclusion has also been observed in a small part of the ordinary participants, in the professional teachers it was a stronger trend. It may mean that for them this issue is more important.

This is in correspondence with Tversky's and Kahneman's results, concerning conjunction fallacy caused by inappropriate use of some cognitive heuristics. For example, in their experiments most of participants thought that a character in the task given, Linda, resembled a feminist bank teller rather than a bank teller (Kahneman, 2003). Slovic's affect heuristic (Kahneman, 2003) could work in the teachers' answers as well. Anyhow, it is important for our study of teaching with "evil intent" that these paradoxical results have been shown by professional teachers.

To summarize, approximately 90% of all the participants believe that teaching with "evil intent" does exist in real life and takes place in schools and universities. Approximately half of the participants think that such teaching has been directed towards themselves. Approximately 10-20% of the participants have conducted teaching with "evil intent" towards someone. These results highlight the problem of Trojan horse teaching and show its importance. Beliefs about Trojan horse teaching can be a part of implicit theories of education and of teaching / learning.

Heuristics of Trojan horse teaching include: decrease of essential information for the learner and increase of non-essential information; presentation of information which looks unclear and is most difficult to understand; premeditated disinformation; and hiding "the evil intent". The heuristics shape "upside-down" teaching aimed to make effective learning as difficult as possible for a potential competitor

Heuristics of counteraction to the Trojan horse teaching include: activation of independent exploratory behavior; analysis of possible aims of participants of teaching / learning; careful consideration of the content given in teaching; active demonstrative and/or hidden actions against persons organizing the Trojan horse teaching (Poddiakov, 2004).

Ambivalence of heuristics for diagnosis and prediction of humans' potential to create novelty

Abilities to create novelty (including novel heuristics) seems the core of human mind. Revealing, diagnosis and development of this ability become a main value of society. Humans tend to figure out the potentials in this area as completely and perfectly as possible. Yet it seems that the complete clarity is impossible here in principle.

A general methodological law is that any method or technique revealing some characteristics of a complex system inhibits, hides and deforms some other phenomena and characteristics in the system explored. A universal method, which could only reveal characteristics without any hindering influences on any other characteristics, is impossible in complex systems because of multiple positive and negative feedback loops.

A paradox concluded from this statement is that, trying to figure out some psychological characteristics in a human, another human unavoidably inhibits and makes unreachable for investigation some other abilities in the former one–at least, for some time. This combination "stimulation + inhibition" (or perhaps "stimulation ( inhibition") is an aspect of ambivalence of research methods in complex systems (Poddiakov, 2000).

A possible solution of this problem seems using of diversity of methods, which reveal and inhibit different patterns of characteristics to make a picture of the system as mutually supplementary and complete as possible. Yet the methods themselves can interact with one another in mutually hindering way. Concerning measurement of mental abilities, Druzhinin (2001) has shown that tests of intelligence and tests of creativity are being in reciprocal relations. Being presented to a participant one just after another, they decrease results of one another: being presented first, a test of creativity decreases results of tests of intelligence, and vice versa. In other words, heuristics for performing tests of one kind inhibit, at least, for some time, possibilities for actualization of heuristics for performing tests of another kind. It proves existence of complex relations between cognitive abilities and heuristics aimed to revealing and measurement of the abilities. Also, unfortunately, this effect can be used for premeditated manipulation.

At the level of interrelations between items in a single questionnaire, Valsiner, Diriwächter, and Sauck (2005) have shown that a definite sequence of questions stimulates a participant to create a specific pattern of meanings. Responding questions is a disambiguation process, direction of which depends on a sequence of the questions. As a result, two different sequences of the same questions may stimulate considerably different patterns of actualized, nonactualized and repressed meanings in a participant and, respectively, lead to different answers to the same questions.
A problem of ambivalence of evaluation of other persons' abilities and traits gets greater, because any psychological research and evaluation is "research of systems comparable with a researcher in perfection" (Lefebvre, 2003). Any real study of creativity in a participant (a learner, etc.) by an experimenter (a teacher, etc.) includes joint creative activity ("co-creativity") of the experimenter and the participant (the teacher and the learner) (Petukhov, 1999). So results of evaluation of complex cognitive abilities in a person are results of unique interaction between two unique persons having comparable (in power), but unique abilities and unique nets of meanings, which are being actualized, developed, masked, hindered by one another in the process of the interaction. It seems that in such interaction, at least, some of estimations cannot be absolute and are of some ambivalence.

Test measurement of creativity as ambivalent heuristic

E. P. Torrance (2003), the author of Torrance Tests of Creative Thinking, showed problems of principle with definition of creativity and, respectively, with validity of tests of creativity. A main problem of the validity is contradiction between essence of tests and essence of creativity. A test is standardized procedure of exploration using a given standard of parameters. Essence of creativity is going beyond standards. So, to metaphorically say, tests and creativity are "ice and fire"; a combination, in which both a tool for measurement and the measured ability "feel themselves" in maximum uncomfortable way. A test of creativity should be a standard of measurement of non-standardized thinking, i.e., the ability to break standards and "fly over barriers". On the other hand, a participant's demonstrative acts of creating of non-standard solutions should look falling under this standard (Poddiakov, 2003).

Also there are a few more paradoxes. A test is a mass method; it should be standardized and applied in mass scale. Yet mass scale is in opposition to unique originality, which is the core of creativity. Because of necessity of application for years and even decades, any test of creativity should become a non-novel and well-known method for measurement of novel and unknown ideas and things.

Yet one may feel that originality registered by a standard method is somewhat non-real, fictitious originality; that a standardized list of typical answers of different originality to be compared with a participant's answers is a nonsense; and the novelty completely falling under criteria, which had been designed decades ago, is not very real novelty, though suitable for the measurement; this is somewhat antiquated, obsolete novelty.

These unavoidable contradictions and paradoxes are inherent to the idea of test of creativity.

As a practical result, the more novel and original solutions a participant will invent, the less probability is that her or his solutions will be noticed, understood and estimated in appropriate way. It is because real creative solutions tend not to be included into lists of already known solutions of different originality, but to expand them. Study of a participant's creativity requires an experimenter's creativity of comparable scale.

The more reliable instruments for setting conditions, which are considered by a researcher as guaranteeing stimulation of participants' creativity, are used by the researcher, the less real scale of creativity of the participants is (Poddiakov, 2000). Interestingly, a famous Soviet psychologist, Piotr Galperin wrote that creativity is a "blue bird of psychology", which he could not catch in his studies (Galperin & Danilova, 1980, p. 36). It was a brief notice, and he did not give any explications of this metaphor. I think it can be understood in such a way that, according to Maurice Maeterlinck's play The Blue Bird, one cannot catch the "blue bird". Being caught, the blue bird either dies or turns into a bird of another color.

Development of complex dynamical systems is unpredictable in considerable measure. It concerns cognitive and creative development too. So, one can suggest that in spite of design of new and new methods, humanity will be always incompletely ready to diagnosing of its own developing intellectual and creative potentials. It will always need new methods for evaluation of unknown, just revealed or socially created, human abilities, which provide with an opportunity of new and new directions of development.

Ambiguity of developmental trajectories influenced by help and counteraction

Many negative results of premeditated counteraction to development are evident. It should be emphasized, however, that the effects of counteraction on development are ambivalent. Of course, counteraction can decrease the efficiency of a person's activity because this is its main goal. But it can also have a positive influence on development. Tikhomirov (2002) has analyzed the increase of creative activity as a result of conflict. Lefebvre (1977) has shown that some strategies of behavior are much more effective under the condition of counteraction than without it. Yaroshevsky (1995) has formulated a concept of an opponent circle of a scientist. He has shown that various types of conflicts with the opponents can be important sources of the scientist’s creative activity. Cognitive and interpersonal conflicts can equally have positive effects on learning, education and development (Perret-Clermont, 1986).

Developmental trajectories in the process of help and counteraction tend to change the direction of development in different ways (Poddiakov, 2000). Help and support tend to change the direction of development in a predictable way, a way desired by the helping party (an advisor, an educator, a teacher, etc.). Counteraction most often changes the direction of development in an unpredictable way. Let us consider it in detail.

Help and support provide change the course of development in a way desired by the helping person. Otherwise the aims of the management will not be reached (if the main aim is not the stimulation of spontaneity and selfdevelopment). Counteraction to others' development also tries to keep the activity of the counteracting subject in a definite channel, but the aim of the subject is to break out of this channel. The instability, dynamics and variety of situations that arise means that this break can happen in any area and can develop in an unpredictable way.

A very important part of creative thinking is the development of divergent abilities, i.e., the abilities to consider an object from different views, to reveal its various hidden features, to generate multiple decisions, etc. (Guilford, 1967). Situations of counteraction, rivalry and struggle lead to potentially endless variety, complexity and simplification of new situations and decisions because the aim of each side is to find ways to deceive its competitor (Lefebvre, 1977; Lotman, 1992).

The logic of resistance in social relations includes formalisms with recursive functions (Bauer, 1995). A recursive function can result in a great variety of trajectories and final effects, even in conditions of very small (including infinitesimal) differences in variables in very similar initial situations. In help and support, this tendency to variety is presented to a lesser extent, if at all. (It can, however, be introduced in a premeditated way).

One should note, however, that help and support, which cause real development, will inevitably bring about positive and negative effects of spontaneity and unpredictability of this development because of the features inherent in the development in its own right. But usually it will be in a lesser extent and in a less critical form than through counteraction, which can lead to both regression and progress with unpredictably high results.

Ambiguity vs. certainty in structure of human activities

If one thinks that social worlds are complex, and their objective inalienable feature is ambiguity, one should invent and elaborate cognitive and moral tools to deal with the ambiguity. A main value and aim can become decrease of the ambiguity, fight against it to make the world clear, definite and well understandable. A main value and aim of the opposite direction of thought is increase of the ambiguity. Increasing definiteness of the situation seems cutting off more and more possibilities and, at the end, keeps the only possible but nonappropriate variant of behavior and of development of events. By contrast, ambiguity provides with new and unknown possibilities of the further development (Lotman, 1992). So Asmolov writes about necessity of premeditated creation of so called "school of uncertainty". This is a school of life in uncertain situations as non-standard and variable education in changing world. The school develops in persons values of search, creation and use of uncertain situations as a dynamic reserve of variable developmental paths (Asmolov, 1996).

At an individual's levels, providing with new uncertain possibilities can look attractive both from cognitive and practical points of view too. A common opinion about unpleasantness of uncertainty is not always right. It can be pleasant–let us remember exciting uncertainty of perspectives at the beginning of a travel, an informal meeting, a professional growth, etc.

Thus, each individual, group, society, and civilization as a whole tries, because of different reasons, to create and keep:

(a) zones of certainty and perfect clarity in some areas;

(b) zones of uncertainty and ambiguity in some other areas.

For example, non-desire to define exactly some loose scientific concepts may be a tool to stimulate creative ideas in interdisciplinary areas (Löwy, 1992); a refusal to define exactly rules of economical games may be a tool to stimulate innovative decisions and a tool of economic competition; keeping secrecy and uncertainty in military areas is a tool to provide national security, etc.

Considering structure of human activity, one can differ between heuristics decreasing or increasing ambiguity at the following levels:

– main values;

– aims;

– strategies of achieving the aims;

– tools;

– results.

Also taking into account different levels consideration of a social world, one can obtain the following structure of the heuristics working with spaces of possibilities

Work with decrease or increase of ambiguity of the main values seems most difficult. Their certainty–uncertainty is a value itself, and changes of this value signifies the most essential changes in social world, which determine directions of search for novel heuristics for prognosis and management and novel dimensions of ambivalence in all areas of human activity.
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