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  The correct responses in the Wason selection task with the rule If P then Q is P and NotQ.  The percentage of students that make these selections in the abstract case is from 4% to 20%.  Here, students are presented with a conveyor belt carrying some objects.  If students assume it is static, then NotQ selections are significantly affected.  On the other hand, if they assume it is moving, then P selections are significantly affected.  These results seem to indicate a directional thought effect to mental representation that seems to imply that expecting people to make both selections simultaneously is in a way “unnatural” because it would require them to advance their thoughts in two opposite directions simultaneously.    

INTRODUCTION

The card task proposed by Wason (1966) was composed of four cards presented to students who were told that the cards had a number on one side and a letter on the other.  They would then be told to check the truth or falsity of a rule as in If A then 7 and given the cards showing an “A”, a “B”, a “4” and a “7” by selecting the cards they wish to turn over to check the rule.  The correct responses would thus be A and 4. However, only 4% to 20% students select these two cards (Manktelow & Evans,  1979).  Materials were divided into two main groupings, thematic or content materials and abstract materials.  ‘Thematic’ materials are characterized with a thematic relationship between the two propositions. These were observed to result in a much higher level of accuracy with examples such as: “If I go to Manchester, I go by train” (Wason & Shapiro, 1971).  Abstracts tasks, on the other hand, are those exemplified with the classical task.  

Cheng and Holyoak, (1985) proposed that when subjects are given a ‘goal’ to seek or what they call a ‘rational’, they would perform better in an “abstract” permission schema where subjects were told that they were an authority checking whether or not people obey a certain regulation (Cheng and Holyoak, 1985).  A competing theory is that of ‘social contracts’ introduced by Cosmides (1989).  It relates perceived benefits to perceived costs and works as an exchange of cost for benefit with a possibility of cheating when one accepts the benefit without paying the cost.  Gigerenzer and Hug (1992) asked subjects are asked to adopt a ‘social role perspective’ ending up with better results.  Subjects are given rules that they already know are likely to be broken and asked to check for cheaters.  The search for cheaters is persistently linked with the selection of NotQ which is now so often neglected.  Cheng et al, (1986) did an interesting experiment that involved training subjects through ‘contingency’ vs. ‘obligation’ training.  The worst improvements they recorded in learning with up to 85% errors were for the abstract rule and “If a bird on this island has a purple spot underneath each wing, then it builds nests on the ground”.  So learning seems to be difficult in these tasks.  However, selections of P are much higher than NotQ, which should imply a form of  “directionality”.  In fact, Cheng and Holyoak (1985) found that people are able to reason more accurately when the rules are stated in if-then form rather than only-if form.

A THEORY OF DIRECTIONALITY?

“One of Wason’s strongest empirical claims from these studies of insight is that subjects who start with the p and q choices, never do reach a state of complete insight.”(Stenning and Lambalgen, 1999)
Jennifer Freyd (1985) proposed a theory of representational momentum.  She showed through a series of experiments that when subjects are exposed to a series of still images and later asked to select the final location, they would add a step forward in the direction of movement without noticing it.  Subjects seemed to get ‘tuned’ into the perspective of a changing scene and then find it difficult to halt that scene at a particular point.  Applying her findings to logic, we find it natural that behavior would be uni-directional and subjects would select P and Q as is the case.  Stenning and Lambalgen (1999) emphasize that the factors that affect and guide behavior towards making the errors are equally important to those that guide behavior towards the correct responses.  These would be essential to any theory attempting to explain these “errors”.  However, nowadays the two types of materials exist on two isolated islands with no bridge or mapping that would explain subject behavior in both cases through one framework.  Cheng and Holyoak (1985) interchanged the order of an ‘abstract’ permission rule with the abstract card question.  The card problem was solved more correctly 39% when it followed the permission problem, than when it preceded it 19%.  Conversely, the permission problem was solved more correctly when it came first 61% than when it followed the abstract problem 48%.  A possible reason is this statement “Suppose you are an authority checking …”.  Subjects would “egoisitically” perceive themselves, as “I am an authority…” and carry this over to the second question.  This may be a form of “representational momentum” during which they are placed in that role in the first question and are unable to end that role.

 “The conditional is not a creature of constant hue, but chameleon like, takes on the color of its surroundings; its meaning is determined to some extent by the very propositions it connects.” (Wason and Johnson-Laird, 1972).

It is with utmost respect that I have for the researchers who made that statement, that I present the findings made here to show that a conditional like a chameleon has a heart which carries its meaning.  The following experiment aims at shining a very small light into that heart, in pursuit of the meaning behind the conditional in the selection task.

STATIC CONVEYOR EXPERIMENT

The test here is for the existence of a mapping that would carry some implication of an analogical mapping from one problem to the next.  The card task is similar to the one tested by Cheng and Holyoak (1985).  The second task is somewhat more complex due to the necessary inclusion of a temporal sequence as is dictated by the assumptions made.  This resulted in the design of a conveyor belt scenario that is at the time of examination static.

Subjects

41 volunteer students from the University of Bahrain were randomly assigned a version where 21 performed the Abstract first format and 20 performed the Conveyor first format.

Materials

Two questions were given in alternative order to each of the groups.  The abstract question is the classical abstract question formatted in a fashion similar to the second question.  The second question is: “Following are four figures that show four conveyor belt systems.  Each transports two objects one at a time.  A striped object first exists from within the conveyor box, appears on the belt and then falls into the loading box to be stored.  The striped object is followed by a gray object that is either on the conveyor belt or still waiting in the conveyor box.  You are asked to check the following rule by selecting any of the following cases that need inspection.  Inspection involves opening the appropriate box and verifying that it contains the appropriate object.  The rule is: If the striped cube is either on the conveyor belt or in the loading box, then the gray cylinder must either be in the conveyor box or the on the conveyor belt.”   Each of the figures has a sentence as in “Look inside the loading box.”
Results

Results were as is shown in the following table assuming the rule is If P then Q then the correct responses would be P and Not Q. 


	FirstQ
	P
	Not P
	Q
	Not Q

	A.Q.F
	85.7%
	14.28%
	76.19%
	33.33%

	C.Q.F
	80

%
	5

%
	80

%
	5

%

	P<
	.537
	.014
	.662
	.000

	FirstQ
	P
	Not P
	Q
	Not Q

	C.Q.F
	55%
	15%
	65%
	15%

	A.Q.F
	57.14%
	14.28%
	52.38%
	28.57%

	P<
	.773
	.854
	.117
	.000


It seems that a conveyor system, even if it is static in some way directs thought along the path IF P then Q.  This results in a noticeable decrease in the selections of NotQ when the conveyor question is placed first, while a noticeable increase in these selections if the abstract task is placed first.  Note that this significance is noticed with two arbitrary tasks, whose whole links to each other are based on a weak “egoistic” question and a weak directional link.  The effect says nothing about the selection of P.

MOVING CONVEYOR EXPERIMENT

It may be noted that P has a high frequency of selection anyway, if the aim of the work done here, was to attain higher degrees of accuracy then the second experiment would not be warranted.  However, the aim is to identify a semantic link that lies at the heart of a condition.  Therefore, a test dedicated to the effects on P is indeed warranted.  This experiment has the same card task given in the first experiment.  The conveyor question given the first system is static, so it can move in either direction.  Here a moving conveyor system was implied to shift the focus of attention to P.

Subjects

45 volunteer students from the University of Bahrain performed a paper and pen task and were randomly assigned a version where 23 students performed the Abstract first format and 22 performed the Conveyor first format.

Materials

Two questions were given in alternative order to each of the groups.  The abstract question is the same as above.  The second question is the same except for the rule: If the striped cube is in the conveyor belt system, then the gray cylinder must be the gray object directly following it as the conveyor belt moves.  They are then given the same diagrams of conveyor system with the same sentences except when a striped object appears on the conveyor.  Two statements were changed to “Wait for the next object to appear.”
Results

Results were as is shown in the following table assuming the rule is If P then Q then the correct responses would be P and Not Q.  

	First.
	P
	Not P
	Q
	Not Q

	A.Q.F
	69.57%
	13.04%
	60.87%
	13.04%

	C.Q.F
	77.27%
	9.09

%
	59.09%
	13.64%

	P<
	.355
	.274
	.820
	.870

	FirstQ
	P
	Not P
	Q
	Not Q

	C.Q.F
	50

%
	4.54

%
	68.18

%
	36.36%

	A.Q.F
	17.39

%
	13.04

%
	65.2

%
	26.09%

	P<
	.000
	.000
	.720
	.088


These results seem a bit odd at first sight when one sees no significant effect on abstract task performance when it follows a conveyor question.  However, one should look to the starting point of 69.57% correct responses and wonder how much more facilitation can be made to that already high percentage.  To further clarify this point, the converse case when an abstract question is placed ahead of a conveyor question, it seems to work as a brake would in a car.  It brings down the percentage correct responses from 50% to 17.39% with p < .00006.  Another interesting point to note is that with a moving conveyor, both P and NotP are significantly affected.  As it seems that the abstract question seems to result in a higher dispersion of data between the four categories as is clear from the tables.

GENERAL DISCUSSION

“There is a temporal asymmetry induced by the idea of turning (the cards), which maps onto an epistemic asymmetry in terms of what is known/unknown, and onto an informal asymmetry in a grammatically structured rule.”(Stenning and Lambalgen, 1999)

This asymmetry goes much farther that anyone expected it to go when the temporal implications of turning the cards is amplified.  If a conveyor belt question precedes the card question, the temporal distancing of the two objects on the conveyor would be analogically mapped onto the card question.  When the conveyor is shown as static and not moving during inspection time, the possibility of having a NotQ conditions seems higher.  The selections of NotP are also relatively high making it more likely to falsify either of the two premises.  Selections of P are less frequent when the conveyor question appears first than selections of Q and more frequent than Q when the abstract question comes first.  This should be expected because the state of P is gradually replaced by Q, with time while with the abstract task they appear together.  In general the results indicate that it is possible to “direct” thought in either direction, to either check for NotQ or to check for P except that two experiments were required, one per direction.  So does this explain the role of a “theme”?  Does it offer a context that allows for temporal processing allowing subjects to be “directed” towards getting the right answers?  This makes us wonder if expecting subjects to give both P and NotQ as responses to the card question at the same time is in a way ‘unnatural’.
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Table 1: Abstract Question selections in both conditions


























Table 2: Conveyor Question selections in both conditions
































Table 2: Conveyor Belt Selections in both conditions. 





Table 1: Abstract Question selections in both conditions
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