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Abstract
The human cognitive architecture appears to be designed to resist uncertainty and doubt. In any new experience that appears to be incongruous to what one is already familiar with, the discrepancy sets into motion the desire to resist and overcome the uncertainty.1 The incongruity induces a heightened state of arousal in the central nervous system, which sets into motion exploratory behavior aimed at reducing the doubt or the uncertainty. As one looks for the needed information through exploration in order to reduce the tension between the innate feeling of knowing, and the reality of doubt, the heightened arousal begins to reduce. It is in this respect that Berlyne1 sees arousal, precipitated by deprivation-induced curiosity, as reinforcing in a similar way as food becomes reinforcing for the hungry person. This reduction of doubt, psychologically, becomes a survival value, and hence, essentially it has inner-directedness. The literature on human curiosity distinguishes between two types of human curiosity: a) perceptual and b) epistemic. The former is typically induced by the senses in a situation of incongruity, such as in a class, and all of a sudden, there is loud noise at the back of the class. All those in the class, would turn to that direction seeking for more information. This curiosity is caused by external stimuli. The latter, epistemic, on the other hand, is more cognitive. It is induced by internal stimuli precipitated cognitive dissonance. It is epistemic curiosity that is most significantly connected to human cognition. The connection between epistemic curiosity and human cognition lies in the fact that mental thoughts of ambiguity affect not just the direction of human thought, but also the intensity of the behavior to resolve the incongruity and ambiguity. This is akin to what Piaget would refer to as disequilibrium. To be able to adapt to one’s environment, the mental disequilibrium would have to be resolved. The disequilibrium between cognition and doubt in people’s experience precipitates feelings of knowing. This feelings-of-knowing in people’s long-term memory stimulates the notion in people to have access to information and hence smaller knowledge gaps. Thus, the smaller the knowledge gaps, the more the intensity of arousal towards exploratory behavior. On the other hand, the higher the perception of knowledge gaps (as in people with little knowledge) the less the intensity of arousal.


Background

The human cognitive architecture appears to be designed to resist uncertainty and doubt. In any new experience that appears to be incongruous to what one is already familiar with, the discrepancy sets into motion the desire to resist and overcome the uncertainty.1 The incongruity induces a heightened state of arousal in the central nervous system, which sets into motion exploratory behavior aimed at reducing the doubt or the uncertainty. As one looks for the needed information through exploration in order to reduce the tension between the innate feeling of knowing, and the reality of doubt, the heightened arousal begins to reduce. It is in this respect that Berlyne1 sees arousal, precipitated by deprivation-induced curiosity, as reinforcing in a similar way as food becomes reinforcing for the hungry person. This reduction of doubt, psychologically, becomes a survival value, and hence, essentially it has inner-directedness. The literature on human curiosity distinguishes between two types of human curiosity: a) perceptual and b) epistemic. The former is typically induced by the senses in a situation of incongruity, such as in a class, and all of a sudden, there is loud noise at the back of the class. All those in the class, would turn to that direction seeking for more information. This curiosity is caused by external stimuli. The latter, epistemic, on the other hand, is more cognitive. It is induced by internal stimuli precipitated cognitive dissonance. It is epistemic curiosity that is most significantly connected to human cognition. The connection between epistemic curiosity and human cognition lies in the fact that mental thoughts of ambiguity affect not just the direction of human thought, but also the intensity of the behavior to resolve the incongruity and ambiguity. This is akin to what Piaget would refer to as disequilibrium. To be able to adapt to one’s environment, the mental disequilibrium would have to be resolved. The disequilibrium between cognition and doubt in people’s experience precipitates feelings of knowing. This feelings-of-knowing in people’s long-term memory stimulates the notion in people to have access to information and hence smaller knowledge gaps. Thus, the smaller the knowledge gaps, the more the intensity of arousal towards exploratory behavior. On the other hand, the higher the perception of knowledge gaps (as in people with little knowledge) the less the intensity of arousal.2 IMPLICATIONS OF THEORY FOR CLASSROOM PRACTICE The above dispositional tendencies in humans to resolve disequilibrium have been consistently shown in varied empirical studies to enhance learning, especially self-directed learning as well as intellectual attainment.3,4 With specific reference to individual differences and epistemic curiosity, the literature outlines two interrelated, but nevertheless, distinct approaches. They are: a) the I-type curiosity (interest-related curiosity) in which the individual seeks information for to increase feelings of pleasure and b) a stimulation to reduce cognitive tension of deprivation (D-type).5-7 Even though these distinctions are made in the literature for theoretical purposes, Page e17 findings from empirical studies typically converge. 8,9 The fundamental point is that whether it is I-type curiosity or D-type, they are both implicated by two variables: a) arousal and b) performance. In classroom interaction, the teacher can explore this inher ently cognitive conceptual conflict to make effective use of the Inquiry and Socratic methods of teaching.10-12 In the former method students are asked questions, whereas in the latter, students are confronted to take a second look at their claims with discrepant information. In these two teaching methods, students’ curiosity should be heightened, because students would likely experience some level of uncertainty in their answers. This uncertainty will induce some arousal. It is in this respect that there is always some level of correlation between arousal and human performance. This leads us to consider the relationship between the two, and to examine the Yerkes-Dodson law of 1908.13 The Yerkes-Dodson law (1908) simply states that poor performance is the result of low-level of arousal. Similarly, a high-level of performance can equally induce poor performance. However, when arousal is in moderation it precipitates good performance.

The Yerkes-Dodson law (1908) suggests that, even though arousal is typically implicated in setting into motion exploratory behavior in humans to resolve cognitive dissonance or conflict as far as epistemic curiosity is concerned, it is not always the case that arousal induces exploratory behavior, especially, when humans reach a high optimal level of arousal. What is implied here is that, the conditions under which classroom teacher induces curiosity might not necessarily work all the time. Humans have optimal level of arousal. When reached, diminishing returns set in. Thus curiosity-producing strategy be it the interest type (I-type) or the deprivation-type (D-type) becomes effective classroom strategy conditionally: when they stimulate arousal level that is optimal. Beyond that, the intensity of humans’ exploratory behavior diminishes.

Conclusion

Interest and deprivation-type curiosity in humans are inherently cognitive. Humans as adaptive species in their environment seem to have cognitive architecture designed to resolve cognitive dissonance through physiological-emotional arousal. It is in this instance that curiosity has a value in human survival. The disequilibrium in cognition typically induces human exploratory behavior to look for answers in the midst of uncertainty and doubt. It continues to play a critical role in human inventions and discovery. Additionally, curiosity is positively linked to self-directed learning and human intellectual achievement. It is in this respect that curiosity-induced teaching is recommended for classroom practice, bearing in mind that curiosity-producing techniques work best in classroom situation when they stimulate optimal arousal level.
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